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^ (54) Title: NOVEL PROTEINS AND NUCLEIC ACEDS ENCODING SAME 

#^ (57) Abstract: Disclosed herein are nucleic acid sequences that encode novel polypeptides. Also disclosed are polypeptides encoded 
by these nucleic acid sequences, and antibodies, which immunospecifically-bind to the polypeptide, as well as derivatives, variants, 

O mutants, or fragments of the aforementioned polypeptide, polynucleotide, or antibody. The invention further discloses therapeutic, 
diagnostic and research nlethods for diagnosis, treatment, and prevention of disorders involving any one of these human nucleic acids 

^ and proteins. 
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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

BACKGROUND OF THE INVENTION 

' The invention generally relates to nucleic acids and polypeptides. More particularly, 
the invention relates to nucleic acids encoding novel G-protein coupled receptor (GPCR) 
polypeptides^ as well as vectors, host cells, antibodies, and recombinant methods for 
producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as 
GPCRl, GPCR2, GPCR3, GPCR4, GPCR5, (ffCR6, GPCR7, GPCR8, GPCR9, GPCRIO, 
GPCRll, GPCR12, GPCR13 and GPCR14 nucleic acids and polypeptides. These nucleic 
acids and polypeptides, as well as derivatives, homologs, analogs and fragments thereof, wiU 
hereinafter be collectively designated as "GPCRX** nucleic acid or polypeptide sequences. 

hi one aspect, the invention provides an isolated GPCRX nucleic acid molecule 
encoding a GPCRX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 
and 33. In some embodiments, tiie CcPCRX nucleic acid molecule will hybridize under 
stringent conditions to a nucleic acid sequence complementary to a nucleic acid molecule thai 
includes a protein-coding sequence of a GPCRX nucleic acid sequence. The invention also 
includes an isolated nucleic acid that encodes a GPCRX polypeptide, or a fragment, homolog, 
analog or derivative thereof. For example, the nucleic acid can encode a polypeptide at least 
80% identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. The nucleic acid can be, for example, a 
genomic DNA fragment or a cDNA molecule that includes tiie nucleic acid sequence of any of 
SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. Also included in 
the invention is an oligonucleotide, e.g., an oHgonucleotide which includes at least 6 
contiguous nucleotides of a GPCRX nucleic acid (e.g., SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31 and 33) or a complement of said oHgonucleotide. 

Also included in the invention are substantially purified GPCRX polypeptides (e.g., 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34). hi certain 
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embodiments, the GPCRX polypeptides include an amino acid sequaace that is substantially 
identical to the amino acid sequeace of a human GPCRX polypeptide. 

The invention also features antibodies that immunoselectively bind to GPCEUC 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 
5 In another aspect, the invention includes pharmaceutical compositions that include 

ther^eutically- orprophylactically-effective amounts of ather^eutic and aphaimaceutically- 
acceptable canier. The therapeutic can be, e.g., a GPCRX nucleic acid, a GPCRX 
polypeptide, or an antibody specific for a GPCRX polypeptide. In a further aspect, the 
invention includes, in one or more containers, a therapeutically- orprophylactically-eflfective 
10 amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that mcludes a GPCRX nucleic acid, under conditions allowing for expression 
of the GPCRX polypeptide encoded by the DNA. If desired, the GPCRX polypeptide can then 
be recovered. 

15 In another aspect, the invention includes a method of detecting die presence of a 

GPCRX polypq)tide in a sample. In the method, a sample is contacted with a con^und that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the GPCRX polypeptide within the sample. 

20 The invention also includes methods to identify specific cell or tissue types based on 

thdr expression of a GPCRX. 

Also included in the invention is a method of detecting the presence of a GPCRX 
nucleic acid molecule in a sample by contacting the sample with a GPCRX nucleic acid probe 
or primer, and detecting wheflier the nucleic acid probe or primer bound to a GPCRX nucleic 

25 acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
GPCRX polypeptide by contacting a cell sample that includes the GPCRX polypq)tide with a 
compound that binds to the GPCRX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 

30 acid, pq>tide, polypq)tide, p^tidomimetic, carbohydrate, Upid or other organic (carbon 
containing) or inorganic molecule, as fiirther described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufectiire of 
a medicament for treating or preventing disorders or syndromes including, e.g., , 
developmental diseases; MHCn and in diseases (immune diseases); taste and scent 
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detectability disorders; Burldtt's lymphoma; corticaneurogenic disease; signal transduction 
patiiway disorders; metaboUc pathway disorders; retinal diseases including those involving 
photoreception; ceU growth rate disorders; cell shape disorders; metaboUc disorders; feeding 
disorders; control of feeding; the metabolic syndrome X; wasting disorders associated with 
chronic diseases; obesity; potential obesity due to over-eating or metabolic disturbances; 
potential disorders due to starvation Oack of appetite); diabetes; noninsulin-dependent diabetes 
mellitus (NIDDMl); infectious disease; bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HIV-1 or HIV-2); pain; cancer (including but not limited to 
neoplasm; admocarcinoma; lymphoma; prostate cancer, utaiis canco); cancer-associated 
cachexia; anorexia; bulimia; asthma; Parkinson's disease; acute heart failure; hypotension; 
hypertension; urinary retention; osteoporosis; Crohn's disease; multiple sclerosis; Albright 
Hereditary Ostoeodystiiophr, angina pectoris; myocardial infarction; ulcers; aUergies; benign 
prostatic hyperbiophy; and psychotic and neurological disorders; including anxiety; 
schizophrenia; manic depression; delirium; dementia; neurodegenerative disorders; 
Alzheimer's disease; severe mental retardation; Dentatorubro-paUidoluysian atrophy 
(DRPLA); Hypophosphatemic rickets; autosomal dominant (2) acrocallosal syndrome and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome; immune 
disorders; adrenoleukodystrophr, congaiital adr^ial hyperplasia; hemophiU^ 
hypercoagulation; idiopathic thrombocytopenic purpura; autoimmume disease; 
immmiodeficiencies; transplantation; Von Hippel-Lindau (VHL) syndrome; stroke; hiberous 
sclerosis; hypercalceimia; cerebral palsy; epilepsy; Lesch-Nyhan syndrome; ataxia- 
telangiectasia; Leukodystix)phies; Behavioral disorders; Addiction; Neuroprotectior^ dirhosis; 
transplantation; systemic lupus erythematosus; en^hysema; scleroderma; ARDS; renal artery 
stenosis; interstitial nephritis; glomaiilon«?)hritis; polycystic kidney disease; systemic lupus 
erythematosus; renal tiibular acidosis; IgA nq)hropathy; cardiomyopathy; atherosclerosis; 
congenital heart defects; aortic stenosis ; atiial septal defect (ASD); atrioveatricular (A-V) 
canal defect; ductus arteriosus; puhnonary stenosis ; subaortic stenosis; ventricular sq)tal 
defect (VSD); valve diseases; scleroderma; fatihty; pancreatitis; endocrine dysfunctions; 
growth and reproductive disorders; inflammatory bowel disease; diverticular disease; 
leukodystrophies; graft vesus host; hyperthyroidism; endometriosis; hematopoietic disorders 
and/or other pathologies and disorders of the like. The ther^eutic can be, e.g., a GPCRX 
nucleic acid, a GPCRX polypeptide, or a (ffCRX-specific antibody, or biologicaUy-active 
derivatives or fiagments thereof 
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For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from flie diseases and disorders listed above and/or other pathologies and 
disorders. 

The polypeptides can be used as immunogens to produce antibodies specific for the 
invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding GPCRX may be useful in gene 
therapy, and GPCRX may be useful when administered to a subject in need thereof By way 
of nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering tiie diseases and disorders listed above and/or other pathologies 
and disorders. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., diseases and disorders listed above and/orother pathologies and 
disorders and tiiose disorders related to cell signal processing and metabolic pathway 
modulation. The method includes contacting a test compound with a GPCKK polypeptide and 
determining if the test compound binds to said GPCBX polypeptide. Binding of tiie test 
compound to the GPCRX polypq)tide indicates the test confound is a modulator of activity, 
or of latency or prediqwsition to the aforementioned disorders or syndromes. 

Also within tiie scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including flie diseases 
and disorders listed above and/or otiier pathologies and disorders or otiier disorders related to - 
cell signal processing and metaboUc pafliway modulation by administering a test compound to 
a test animal at increased risk for the aforementioned disorders or syndromes. The test animal 
expresses arecombinant polypeptide encoded by a GPCRX nucleic acid. Expression or 
activity of GPCBX polypeptide is then measured in the test animal, as is expression or activity 
of tiie protem in a control animal which recombinantiy-expresses GPCRX polypeptide and is 
not at increased risk for the disorder or syndrome. Next, tiie expression of GPCRX 
polypeptide in botii tiie test animal and tiie conto-ol animal is con^ared. A change in tiie 
activity of GPCRX polypq)tide in tiie test animal relative to flie conteol animal indicates tiie 
test compound is a modulator of latency of flie disorder or syndrome. 

In yet anoflier aspect, flie invention includes a mefliod for determining tiie presence of 
or predisposition to a disease associated wifli altered levels of a GPCRX polypeptide, a 
GPCRX nucleic acid, or bofli, in a subject (e.g., a human subject). The mefliod includes 
measuring flie amount of flie GPCRX polypeptide in a test sample from tiie subject and 
comparing tiie amount of tiie polypeptide in flie test sample to flie amount of flie GPCRX 
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polypeptide present in a control sample. An alteration in the level of the GPCRX polypeptide 
in the test sample as compared to the control sample indicates the presence of or predisposition 
to a disease in the subject Preferably, tiie predisposition includes diseases and disorders listed 
above and/or other pathologies and disorder. Also, the expression levels of the new 
5 polypeptides of the invention can be used in a method to screen for various cancers as well as 
to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administ^ing to the subject 
a GPCRX polypeptide, a GPCRX nucleic acid, or a GPCRX-specifiic antibody to a subject 

10 (e.g. , a human subject), in an amount sufiGcient to alleviate or prevent die pathological 

condition. In preferred embodiments, the disorder, includes the diseases and disorders listed 
above and/or other pathologies and disorders. 

In yet another aspect, the invention can be used in a method to idmtity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 

15 commonly employed in the art. These include but are not limited to the two-hybrid system, 
aflSnity purification, co-precipitation wifli antibodies or other specific-interacting molecules. 
Unless otherwise defined, all technical arid scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 

20 be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patmt ^Ucations, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, tiie 
present specification, including definitions, will controL In addition, the materials, methods, 
and examples are illustrative only and not intmded to be limiting. 

25 Other features and advantages of the invention will be apparent fi-om the following 

detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention is based, in part, upon flie discovery of novel nucleic acid sequences that 
encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
30 referred to individually as GPCRl, GPCR2, GPCR3, GPCR4, GPCR5, GPCR6, GPCR7, 
GPCR8, GPCR9, GPCRIO, GPCRll, GPCaR12, GPCR13 and GPCR14, The nucleic acids, 
and their encoded polypeptides, are collectively designated herein as "GPCRX**. 
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The novel GPCRX nucleic acids of tiie invention include flie nucleic acids whose 
sequences are provided in Tables lA, IC, IE, 2A, 2C, 3A, 4A, 5A, 6A, 7A, 8A, 9A, lOA, 
11 A, 12A, ISA, 14A, inclusive, or a ftagment, derivative, analog or homolog thereof. The 
novel GPCRX proteins of the invention include the protein fragments whose sequences are 
5 provided in Tables IB, ID, IF, 2B, 2D, 3B, 4B, 5B, 6B, 7B, 8B, 9B, lOB, IIB, 12B, 13B, 
14B inclusive. The individual GPCRX nucleic acids and proteins are described below. 
Within the scope of fliis invention is a method of using these nucleic acids and peptides in the 
treatment or prevention of a disorder related to cell signaling or metabolic pathway 
modulation. 

10 G-Protein Coupled Receptor protems ("GPCRs") have been identified as a large family 

of G protein-coupled receptors in a number of species. These receptors share a seven 
transmembrane domain structure with many neurotransmitter and hormone receptors, and are 
likely to underlie the recognition and G-protein-mediated transduction of various signals. 
Human GPCR generally do not contain introns and belong to four difTeient gene subfemilies, 

15 displaying great sequence variability. These genes are dominantly ejcpressed m olfactory 
epithehum. See, e.g., Ben-Arie et aL, Hum. Mol. Genet. 1994 3:229-235; and. Online 
MendeUan hiheritance in Man ("OMINf') entry # 164342(http://www.ncbi.nhn.nih.gov/entrez/ 
dispomim.cgi?). 

The olfactory receptor ("OR") gene femily constitutes one of the largest GPCR 
20 multigene &milies and is distributed among many chromosomal sites in the human genome. 
See Rouquier et al.. Hum. Mol Genet. 7(9):1337-45 (1998); Mahiic et aL, Cell 96:713-23 
(1999). Ol&ctoiy Tecq)tors constitute the largest £imily among G protein-coupled receptors, 
with up to 1000 members expected. See Vanderhaeghen et al.. Genomics 39(3):239-46 
(1997); Xie et 2i[.,Mamm. Genome 11 (12): 1070-78 (2000); Issel-Tarver et al., Proc. Natl. 
25 Acad. Sci. USA 93(20): 10897-902 (1996). The recognition of odorants by olfactory receptors 
is the first stage in odor discrimination. See Krautwurst et al.. Cell 95(7):917-26 (1998); Buck 
et al.. Cell 65(l):175-87 (1991), Many ORs share some characteristic sequence motife and 
have a central variable region corresponding to a putative ligand bindmg site. See Issel-Tarver 
et al., Proc Natl. Acad. Sci. USA 93:10897-902 (1996). 
30 Other examples of seven membrane panning proteins that are related to GPCRs are 

chemoreceptors. See Thomas et al.. Gene 178(l-2):l-5 (1996). Chemoreceptors have been 
identified in taste, olfactory, and male reproductive tissues. See id.; Walensky et al., Biol. 
Chem. 273(16):9378-87 (1998); Parmentiar et al.. Nature 355(6359):453-55 (1992); Asai et 
al, Biochem. Biophys. Res. Commun. 221(2):240-47 (1996). 



6 



wo 02/46229 PCT/DSO 1/46530 

The GPCRX nucleic acids of the invention encoding GPCR-like proteins include the 
nucleic acids whose sequences are provided herein, or fragments thereof The invention also 
includes mutant or variant nucleic acids any of whose bases may be changed from the 
corresponding base shown herein while still encoding a protein that maintains its GPCR-like 
5 activities and physiological fimctions, or a fragment of such a nucleic acid. The invention 
fruther mcludes nucleic acids whose sequences are complementary to those just described, 
including nucleic acid fragments that are complementary to any of tiie nucleic acids just 
described. The invCT.tion additionally includes nucleic acids or nucldc acid fragm^ts, or 
complements thereto, Mixose structures include chemical modifications. Such modifications 

10 include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 

phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antis^ise binding nucleic acids in therapeutic applications in a subject. 
The CS^CRX proteins of tiie invention include the GPCR-like proteins whose 

15 sequences are provided herein. The invention also includes mutant or variant proteins any of 
whose residues may be changed from the corresponding residue shown herein while still 
encoding a protein that maintains its GPCR-like activities and physiological functions, or a 
fimctional fragment thereof The invention ftulher encompasses antibodies and antibody 
fragments, such as Fab or (Fab)2, that bind immunospecifically to any of the proteins of tiie 

20 invention. 

The GPCRX nucleic acids and proteins are usefid in potential therapeutic applications 
implicated in various GPCR-related patiiological disorders and/or OR-related pathological 
disorders, described fiirther below. For exanq)le, a cDNA encoding the GPCR (or olfactory- 
receptor) like protein may be useM in gene therapy, and the receptor -like protein may be 

25 usefiil when administered to a subject in need thereof The nucleic acids and proteins of the 
invention are also usefiil in potential therapeutic applications used in tiie treatment of 
developmental diseases; MHdl and JR diseases (immune diseases); taste and scent 
detectability disorders; Buikitf s lymphoma; corticoneurogenic disease; signal transduction 
pathway disorders; metabolic pathway disorders; retinal diseases including those involving 

30 photorecq>tion; ceU growth rate disorders; cell shape disorders; metabolic disorders; feeding 
disorders; control of feeding; the metabolic syndrome X; wasting disorders associated with 
chronic diseases; obesity; potential obesity due to over-eating or metabolic disturbances; 
potential disorders due to starvation (lack of appetite); diabetes; noninsulin-dependent diabetes 
mellitus (NBDDMl); infectious disease; bacterial, fimgal, protozoal and viral infections 
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(particularly infections caused by HIV-1 or HIV-2); pain; cancer (including but not limited to 
neoplasm; adenocarcinoma; lymphoma; prostate cancer, uterus cancer); cancer-associated 
cachexia; anorexia; bulimia; asthma; Paddnson's disease; acute heart feilure; hypotension; 
hypertension; urinary ret«itio]^ osteoporosis; Crohn's disease; multiple sclerosis; Albright 
hereditary ostoeodystrophy; angina pectoris; myocardial infarction; ulcers; allergies; benign 
prostatic hypertroph>^, and psychotic and neurological disordeis; including anxiety; 
schizophrenia; manic dq)ressioi^ delirium; dementia; neurodegenerative disorders; 
Alzheimer's disease; severe mental retardation; dentatorubro-pallidolu3rsian atrophy 
(DRPLA); hypopho^hatemic rickets; autosomal dominant (2) acrocallosal syndrome and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome; immune 
disorders; adrenoleukodystrophy; congenital adrenal hyperplasia; hemophilia; 
hype^coagulatioI^ idiopathic thrombocytopenic purpura; autoimmume disease; 
immunodeficiencies; transplantation; VonHippel-Lindau (VHL) syndrome; stroke; tuberous 
sclerosis; hypercalceimia; cerebral pals>r, epilepsy; Lesch-Nyhan syndrome; ataxia- 
telangiectasis^ leukodystrophies; behavioral disorders; addiction; neuroprotection; cirrhosis; 
transplantation; systemic lupus eryfliematosus; emphysema scleroderma; ARDS; renal artery 
stenosis; interstitial nq)hritis; glomerulonephritis; polycystic kidney disease; systemic lupus 
erythematosus; renal tubular acidosis; IgA nephropathy, cardiomyopathy, atherosclerosis; 
congenital heart defects; aortic stenosis ; atiial septal defect (ASD); atrioventricular (A-V) 
canal defect; ductus arteriosus; pulmonary stenosis ; subaortic stenosis; ventricular septal 
defect (VSD); valve diseases; scleroderma; fertility; pancreatitis; endocrine dysfunctions; 
growth and rq)roductive disorders; inflammatory bowel disease; diverticular disease; 
leukodysti»phies; graft vesus host; hyperthyroidism; endometriosis; hematopoietic disorders 
and/or other patiiologies and disorders. Other GPCR-related diseases and disorders are 
contemplated. 

The protein similarity information, ejqpression pattern, and map location for the 
olfactory receptor-like GP(3t proteins and nucleic acids disclosed herein suggest tiiat these 
olfectory receptors may have important stinctiural and/or physiological fimctions characteristic 
of tiie olfectory receptor femUy. Therefore, tiie GPCR nucleic acids and proteins are useful in 
potential diagnostic and tiierapeutic applications and as a research tool. These include serving 
as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein 
the presence or amount of the nucleic acid or tiie protein are to be assessed, as well as potential 
therapeutic appUcations such as tiie foUowing: (i) a protein th«aapeutic, (ii) a small molecule 
drug target, (iii) an antibody target (tiier^tic, diagnostic, drag targeting/cytotoxic antibody). 
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(iv) a nucleic acid usefid in gene ther^y (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense we^on. 

GPCR polypeptides are useful in the generation of antibodies that bind 
immunospeciflcally to the GPCR polypeptides of tiie invention, and as vaccines. The 
5 antibodies are for use in th^:q)eutic or diagnostic methods. These antibodies may be 

generated according to methods known in the art, using prediction from hydrophobicity charts, 
as described in the "Anti-GPCRX Antibodies" section below. 

GPCR polypeptides can also be used to screen for potential agonist and antagonist 
compounds. For example, a cDNA ^coding the GPCR-like protein may be useful in gene 

10 therapy, and the GPCR-like protehi may be useful when administered to a subject in need 

thereof. By way of nonlimituig example, the compositions of the present invention will have 
efificacy for treatment of patirats suJQFering from the diseases and disorders disclosed above 
and/or other pathologies and disorders. The novel nucleic acid encoding GPCR-like protein, 
and the GPCR-like protein of the invention, or fragments thereof may further be usefiil in 

15 diagnostic apphcations, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. 

GPCRl 

GPCRl includes three novel G-protein coupled receptor ("GPCR'O proteins disclosed 
below. The disclosed proteins have been named GPCRla, GPCRlb and GPCRlc, and are 
20 related to olfactory recqjtors. 

GPCRla 

The disclosed GPCRla nucleic acid of 953 nucleotides (also referred to as 
SC35113271_A_dal) is shown in Table lA. The disclosed GPCRla open reading frame 
("ORF") begins with a TCT at nucleotides 2-4 which encodes a serine (the first amino acid of 
25 the mature protein) and ending with a TGA codon at nucleotides 950-952. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
if any, are found i^stream from the initiation codon and downstream from the termination 
codon. 
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Table lA. GPOUa nucleotide sequence (SEQ ID NO:l). 

CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCCTTCATTCTGGTAGGGATCCCAGG 
CCTGGAGCAATTCCATGTGTGGATTGGAATTCCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAA 
CTGCATCCTTCTCTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTCTCTCCAT 
GCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTTTTGGCTAGG 
GGCTCGCGAAATCACATTCCCAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGA 
TTCAGCCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCCTTGAGATATACCAC 
CATCTTGACTCCCAAGACCATCATCAAGAGTGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCCT 
GCCAGATGTATTCTTGCTGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACACATACTGTGA 
GCATATAGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTTCTGGTATGGCTTTTGTGTTCC 
CATCATGACAGTCATCTCAGATGTGATTCTCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTT 
TTGCCTTCCCTCCCAAGATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTTCTCATGTCTGTGTCATCCT 
CATGTTTTATACACCTGCCTTTTTCTCCATCCTCGCCCATCGCTTTGGACACAATGTCTCTCGCACCTT 
CCACATCATGTTTGCCAATCTCTACATTGTTATCCCACCTGCACTCAACCCCATGGTTTACGGAGTGAA 
GACCAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRla the nucleic acid sequence of this invention has 604 of 904 bases (66%) 
identical to a gb:GENBANK-ID:AF121975|acc:AF121975, 1 mRNA from Mus musculus (Mus 
musculus odorant receptor S18 gene, complete cds) (E=2.4e-^*), 

The disclosed GPCRla polypeptide (SEQ ID N0:2) encoded piotem having 316 amino 
acid residues is presented in Table IB using the one-letter amino acid code. The Signal P, 
Psort and/or Hydropathy results predict that GPCRla has a signal peptide and is likely to be 
localized at flie endoplasmic reticulum (membrane) with a certainty of 0.6850. hi other 
embodiments, it is localized at the plasma membrane with a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at the endoplasmic reticulum Gumen) with a certainty of 
0.1000. The most likely cleavage site for a GPCRla peptide is between ammo acids 45 and 
46,at:WG-Na 



Table IB. Encoded GPCRla protein sequence (SEQ ID NO:2). 

SAMIIFNLSSYNPGPFILVGIPGI^QFHVWIGIPFCIIYIVAVVGNCILLYLIVVEHSLHEPMFF^^ 
STAGVPKTLSIFWLGAREITFPGCLTQMFFLHYNFVLDSAILTWIAFDRWAICSPLRYTTIL^ 

RSFCIILPDVFIJ.TCLPFCRTRIIPHTYCEHIGVAQLACADISINFWYGFCVPIMTVISDVILIAVSYAHILCAVFC 

LPSQDARQKALGTCGSHVCVILMFYTPAFFSIIAHRFGHWSRTFHIMFANLYIVIPPAM 

LliFSKGTG 



The disclosed GPCRla amino acid sequence of the protein of the invention was found 
to have 183 of 312 amino acid residues (58%) identical to, and 236 of 312 amino acid residues 
(75%) similar to, the 321 amino acid residue ptar:SPTREMBL-ACC:Q9WU89 protein fixjm 
Mus musculus (Mouse) (ODORANT RECEPTOR SIS) (E = 3.36"^**^). 

GPCRlb 

The disclosed GPCRlb nucleic acid of 953 micleotides (also leferced to as CG55798- 
03) is shown in Table IC. The disclosed GPCRlb open reading fiame ("ORF") begins with 
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an ATG at nucleotides 8-10 and ending with a TGA codon at nucleotides 950-952. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream fix)m the initiation codon and downstream from the 
termination codon. 



Table IC. GPCRlb nucleotide sequence (SEQ ID NO:3). 

CTCTGCCA gGATCATTTTCAACCTGAGCAGTTACAATCCAGG^ 

AGCAATTCCaTGTGTGGATTGGAATTCCCTTCTGTATCATCTACATTGTAGCTGTTGO^^ 
CTCTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTCTCTCCAT 
CCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTOTTGGCTAGGGGCTCGCGAAATCACA 
CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAGC^ 

TTTGATCGCTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGA^ 

TGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCT 

GCAGGACACGCATCATACCCCACACATACTGTGAGCATATAGGTGTTGCCCGGCTCGCCTGTGCTGATATCTCX: 

ATCAACTTCTGGTATGGCTTTTGTGTTCCC^^TCATGACAGTCATCTCAGATGTGATTCT 

CGCACACATCCTCTGTGCTGTCTTTTGCCTTCCCTCCCAAGATGCCCGCCAGAAAGCCCTCGGCAC^ 

CTCATGTCTGTGTCATCCTCATCTTTTATACACCTGCCTTTTTCTCCATC^ 

GTCTCTCGCACCTTCCACATCATGTTTGCCAATCTCTACATTGTTATCCC^^ 

C6GAGTGAAGACCAAGCAGATCA6AGATAAGGTTATAC7TTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRlb the nucleic acid sequence of this invention has bases (66%) identical to 
a gb:GENBANK-ID:AF121975|acc:AF121975.1 mRNA from Mus musculus (Mus musculus 
odorant receptor S18 gene, complete cds) 0E=l-2e-*^^). 

The disclosed GPCRlb polypeptide (SEQ ID N0:4) encoded protein having 3 14 
amino acid residues is presented iu Table ID using the one-letter amino acid code. The Signal. 
P, Psort and/or Hydropsy results predict that GPCRlb has a signal peptide and is likely to be 
localized at flhe endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, it is localized at the plasma membrane witii a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at tiie endoplasmic reticulum (lumen) with a certainty of 
0. 1000. The most likely cleavage site for a GPCRlb peptide is between amino acids 43 and 
44, at: WG-NC. 



Table ID. Encoded GPCRlb protein sequence (SEQ ID NO:4). 

MIIFNLSSYNPGPFILVGIPGIiEQFHVWIGIPFCIIYIVAVVGNCIIJ.yLIVVEHSMEPMFFEX 

AGVPKTLSIFWLGAREITFPGCLTQMFFLHYNFVLDSMLMAMAFDRYVAICSPLRYTTILTPOT 

FCIILPDVFLLTCLPFCRTRIIPHTYCEHIGVARLACADISINFWyGFCVPIMTVISDVILIAVSYAHILCAVFCL 

SQDimQKALGTCGSHVCVIIMFYTPAFFSILAHRFGHNVSRTFHIMFi^LYIVIPPALNPMVYG^ 
IRDKVILLFSKGTG 



The disclosed GPCRlb amino acid sequence of the protein of tiie invention was found 
20 to have 184 of 310 amino acid residues (59%) identical to, and 234 of 310 amino acid residues 
(75%) similar to, the 321 amino acid residue ptm:SPTREMBL-ACC:Q9WU89 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR S18) (E = 23e"*°*). 
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GPCRlc 

The disclosed GPCRlc nucleic acid of 953 nucleotides (also referred to as CG55798- 
04) is shown in Table IE. The disclosed GPCRlc open reading frame ("ORFO begins with an 
ATG at nucleotides 8-10 and ending with a TGA codon at nucleotides 950-952. The start and 
stop codons of the open reading frame are higjilighted in bold type. Putative uhtranslated 
regions (underlined), if any, are found upstream &cm the initiation codon and downstream 
from tiie termination codon. 



Table IE. GPCRlc nucleotide sequence (SEQ ID NO:5). 



CTgreCCM!GATCRTTTTCAACCTGflGCAGTTAa\ATCCAGGACCCTTCATTC ^^ 

AGCAATTCCATGTGTGGArPGGAATTCCCTTCTGTATCATCTACAT,TGTAGCT(OTGTGGGAA^ 

CTCTACCTCATTGTGOTGGaMSOVTAGTCTTCATGAACCCATGTTCTTCTTTCTCTCCATGCTGGCCATGACTGA 

CCTCATCTTGTCCACAGCTGGTGTGCCTAAAACACTCAGTATCTTTTGGCTAGGGGCTCGCGAAATCACATTCC 

CAGGATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAGCCATTCTGATGGCCATGGCA 

TTTGATCACTATGTAGCTATCTGTTCTCCCTTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGAG 

TGCTATGGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGCTGACATGCCTGCCTTTCT 

GCAGGACACGCATCATACCCCACACATACTGTGAGCATATGGGTGTTGCCCAGCTCGCCTGTGCTGATATCTCC 

ATCAACTTCTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTCTCATTGCTGTTTCCTA 

CGCAOVCATCCTCTGTGCTGTCTTTTGCCTTCCCTCCCAAGATGCCCGCCAGAAGGCCCTCGGCACTTGTGGTT 

CTCATGTCTGTGTCATCCTCATGOTTTATACACCTGCCTTTTTCTCCATCCTCGCCCATCGCTTTG^ 

6TCTCTCGCACCTTCCACATCATGTTTGCCAATCTCTACATTGTTATCCCACCTGCACTCAACCCCATGGTTTA 

CGGAGTGAAGACCAAGCAGATaVGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGATGAT 



The GPCRlc the nucleic acid sequoice of this invention has 604 of 904 bases (66%) 
identical to a gb:GENBANK-ID:AF121975|acc:AFl 2 1975.1 mRNA fromMtts musadus (Mus 
musculus odorant recq)tor S18 gene, comply cds) (B = 2.80"**). 

The disclosed GPCRlc polypeptide (SEQ ID N0:6) encoded protein having 3 14 amino 
acid residues is presented in Tjible IF using the one-lettw amino acid code. The Signal P, 
Psort and/or Hydropafliy results predict that GPCRlc has a signal peptide and is likely to be 
localized at the endoplasmic reticulum (membrane) with a certainty of 0.6850. In other 
embodiments, it is localized at the plasma membrane with a certainty of 0.6400, at the Golgi 
body with a certainty of 0.4600 or at the endoplasmic reticulum (lumen) wilh a certainty of 
0. 1 000. The most likely cleavage site for a GPCRlc peptide is between amino acids 43 and 
44.at: WG-NC. 



Table IF. Encoded GPCRlc protein sequence (SEQ ID N0:6). 



MIIFNLSSYNPGPFILVGIPGI.EQgHVWIGIPEX:iIYIVAWGHCILI.YLIVVEHS LHEPMFFET.SMLAMTDLILST 
AGVPKTLSIFWI*iAREITFPGCLT(»!FFiaYNFVLDSAIIJ(0»!AFDHWAIC^ 

FCIlLPDVn.LTCLPFCRTRIIPHTyCEHMGVAQIACADISINFWYGFCVPIMTVISDVILIAVSYAHILCAVFCI.P 

SQDARQKALGTCGSHVCVIIMFCTPAFFS1IAHRB^HNVSRTFHIME%NI,YIVIPPALNPMVYGVOT 

FSK6TG 



The disclosed GPCRlc amino acid sequence of the protein of the invention was found 
to have 181 of 310 amino acid residues (58%) identical to, and 233 of 310 amino acid residues 
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(75%) simUar to, the 321 amino acid residue ptiir:SPTREMBL-ACC:Q9WU89 protein fiom 
Mus musculus (Mouse) (ODORANT RECEPTOR SIS) (E = 4.9e"'°°). 

Possible smaU nucleotide polymorphisms (SNPs) found for NOVlb are listed in Tables 
IG and IH. Depth represents the number of clones covering the region of the SNP. The 
putative aUele frequence (PAF) is the fiaction of these clones containing the SNP. SUent 
indicates that the SNP results in no amino acid sequence change. A dash, when shown, ] 
that a base is not present. The sign means "is changed to." 



means 



Table IG: SNPs 


Consensus 
Position 


Deptih 


Base 
Change 


PAF 


621 


18 


ix: 


0.278 


680 


18 


T>C 


0.389 




Table IH: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


97 


A>G 


Silent 


N/A 


254 


A>G 


83 


Thr>Ala 


313 


A>G 


Silent 


N/A 


378 


G>A 


124 


Arg>His 


385 


A>G 


Silent 


N/A 


631 


A>G 


Silent 


N/A 



Possible SNPs found for GPCRlc are Usted in Table IL 



Table 11: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


254 


17 


A>G 


0.294 


378 


18 


G>A 


0.278 


559 


12 


A>G 


0.250 


631 


11 


G>A 


0.455 


692 


11 


G>T 


0.455 


713 


11 


T>C 


0.455 


721 


11 


A>G 


0.455 
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GPCRl is expressed in at least the following tissues: apical microvilli of the retinal 
pigment qpithelium, arterial (aortic), basal forebrain, brain, Buridtt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epitheUa, eye, neonatal eye, frontal cortex, fetal hematopoietic 
ceUs, heart, hippocampus, hypothalamus, leukocytes, Uver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC n and HI 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small mtestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of the sequence. 

The tenn GPCRl is used to refer to all GPCRl variants or members of the GPCRl 
family disclosed herein unless we identify a specific family member or variant 

Nucleotide sequence homologies between the GPCRl variants is shown in a Clustal W 
m Table IL 



GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCEllc 

GPCRla 
GPOab 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 



Table IJ, Clustal W of GPCRl Nucleotide Sequences 



CTCTGCCATGATCATTTTCAACCTGAGCAGTTACAATCCAGGACCC-TTCa. 
CTCTGCCATGATCATTTTCPACCTGAGCAGTTACAATCCAGGACCCTTCA 
CTCTGCCATGATCATTTTCA.acCTGAGCAGTTACAATCCAGGACCCTTCg 



TTCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATTGGAATT 
TTCTGGTAGGGATCCCAGGCCTGGAGCAATTCCATGTGTGGATT'GGAATV 
TTCTGGTAGG GATCCCAGGCCTGGAGCAATTCraTnTr,Tr,r:nTTr::r-7^f^TT 



CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCATCCTTCT 
CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCAT'-C'T-TCT 
CCCTTCTGTATCATCTACATTGTAGCTGTTGTGGGAAACTGCAT'CCTTCT 



50 
50 
50 

100 
100 
100 

150 
150 
150 



GPCRlb 
GPCRlc 



CTACCTCMTGTGGTGGAGCATA^^ 

CTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTTC 
GTACCTCATTGTGGTGGAGCATAGTCTTCATGAACCCATGTTCTTCTTT C 

tctccatgctggcStgactg^^ 

TCTCCATGCTGGCCATGACTGACCTCATCTTGTCCACAGCTGGTGTGCCT 

tctccatgctggccatgactgacctcatcttgtccacagctggtgtgcct 

.z^aaacactcagtatcttttggctaggggctcgcgaaatcacattcccagg 
aaaacactcagtatcttttggctaggggctcgcgaaatcacattcccagg 

atgccttacacaaat^ttcttccttcacs 

ATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAG 
ATGCCTTACACAAATGTTCTTCCTTCACTATAACTTTGTCCTGGATTCAG 



CCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCC 
CCATTCTGATGGCCATGGCATTTGATCGCTATGTAGCTATCTGTTCTCCC 
CCATTCTGATGGCCATGGCATTTGATCBCTATGTAGCTATCTGTTCTCCC 
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TTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGAGTGCTAT 
TTGAGATATACCACCA?CTTGACTCCCAAGACCATCATCAJi.GAGTGCTAT 
TTGAGATATACCACCATCTTGACTCCCAAGACCATCATCAAGAGTGCTAT 



GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 

GPCRla 
GPCRlb 
GPCRlc 



GGGCATCTCCTTTCGAJ\GCTTCTGCATCATCCTGCCAGATGTATTCTTGC 
GGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGC 
GGGCATCTCCTTTCGAAGCTTCTGCATCATCCTGCCAGATGTATTCTTGC 



TGACATGCCrGCCTTTCTGCAGGACACGCATCATACCCCACACATACTGT 
TGACATGCCTGCCTTrCTGCAGGACACGCATCATACCCCACACATACTGT 
TGACATGCCTGCCTTTCTGCAGGACACGCATCATACCCCACACATACTGT 



GAGCATATAGG^GTTGCCCAGCTCGCCTGTGCTGATATCTCCATCAACTT 
GAGCATATAGGTGTTGCCCgGCTCGCCTGTGCTGATATCTCCATCAJ\CTT 
GAGCATATgGGTGTTGCCCAGCTCGCCTG TGCTGATATCTCCATCAACTT 



CTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTC 
CTGGTATGGCTTTTGTGTTCCCATCATGACAGTCATCTCAGATGTGATTC 
CTGG?ATGGCTTT?GTGT?CCCATCATGACAGTCATC?CAGATGTGA?TC 



TCATTGCTGTTTCCTACGCACACATCCTCTGTGCTGTCTTTTGCCTTCCC 

tcattgctgt?tcctacgcacacatcctctgtgctg:'cttttgccttccc 

TCATTGCTG7TTCCTACGCACACATCCTC7GTGCTGTCTTTTGCCTTCCC 



TCCCAAGATGCCCGCCAGAAJ^GCCCTCGGCACTTGTGGTTCTCATGTCTG 
TCCCA-AG-ATGCCCGCCAGAAAGCCCTCGGCACTTGTGGTTCTCATG7CTG 
TCCCAAGATGCCCGCCAGAJ^.SGCCCTCGGCACTTGTGGTTCTCArGTCTG 



TGTCATCCTCATGT7TTATACACCTGCCTTTTTCTCCATCCTCGCCCATC 
TGTCATCCTCATGTTTTA7ACACCTGCCTTTTTCTCCATCCTCGCCCATC 
TGTCATCCTCATGTTTTATACACCTGCCTTTTTCTCCATCC7CGCCCATC 



3CT7TGGACACAATGTCTCTCGCACCTTCCACATCA7GTTTGCCAA7CTC 
GCTTTGGACACAJ\TGTCTCTCGCACCTTCCACATCATGTTTGCCAATCTC 
GCTTTGGACACAATGTCTCTCGCACCTTCCA CATCA7GT TTGCCAA7CTC 



TACATTGTTA?CCCACCTGCACTCAJ\CCCCATGGTTTACGGAGTGAAGAC 
TACATTGTTATCCCACC7GCACTCAACCCCATGGTTTACGGAGTGAAGAC 
TACATTGTTATCCCACCTGCACTCAACCCCATGGT7TACGGAGTGAAGAC 



CA.AGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAJVGGGTACAGGAT 
C.AAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGAT 
CAAGCAGATCAGAGATAAGGTTATACTTTTGTTTTCTAAGGGTACAGGAT 



500 
500 
500 

550 
550 
550 

600 
600 
600 

650 
650 
650 

700 
700 
700 

750 
750 
750 

800 
800 
800 

850 
850 
850 

900 
900 
900 

950 
950 
950 




Amino acid sequence homologies between the GPCRl variants is shown in a Clustal 
Win Table IK. 



GPCRla Prt SA 

GPCRlb Prt ~ 

GPGRlo Prt — j 

GPCRla Prt ' 
GPCRlb Prt 
GPCRlc Prt 



Table IK. CInstal W of GPCRl Amino Add Sequences 



L^IIIFNLSSYHPGPFILVGI?GLEQFHVWIGI?FCIIYIVAVVGMCILI 
MIIFNLSSYXTPGPFILVGIPGLEQFKVWIGIPFCIIYIVAVVGNCILL 
M IIFNLSSYKPGPFILVGIPGLEQF HWIGIPFCIIYIVAVVGKCTT.T 



YLIVVEHSLHSPMFFFLSKLAi^iTDLILSTAGVPKTLSIFWLGAREITFPG 
YLIVVEKSLHEPXFFFLSMLAMTDLILSTAGVPKTLSIFWLGAREITFPG 
YLIWEHSLHEPMFFFLSMLAMTDLILSTAGVPKTLSIFI-JLGAREITFPG 
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GPCRlb 


Prt 


GPCRlc 


pjct 


GPCRla 


Prt 


GPCRlb 


Prt 


GPCRlc 


Prt 






GPCRlb 


Prt 


GPCRlc 


Prt 


GPCRla 




GPCRlb 


Prt 


GPCRlc 


Prt 


GPCRla 


Prt 


GPCRlb 


Prt 


GPCRlc 


Prt 



CLTQMFFLHYNFVLDSAILMAiMAFDRYVAICSPLRYTTILTPKTIIKSAb^ 
CLTQMFFLHYNFVLDSAILIvlAMAFDRYVAICSPLRYTTILTPKTIIKSAI^^ 
CLTQMFFLHYNF\rLDSAILMA.MAFDHYVAICSPLRYTTILTPKTIIKSA]yj 



GISFRSFCIILPDVFLLTCLPFCRTRIIPHTYCEHIGVAQLACADISINF 
GISFRSFCIILPDVFLLTCLPFCRTRIIPKTYCEHIGVAgLACADISINF 
GISFRSFCIILPDVFLLTCLPFCRTRIIPHTYCEHglGVAQLACADISINF 



WYGFCVPIMTVISDVILIAVSYAHILCAVFCLPSQDARQKALGTCGSHVC 
WYGFCVPIMTVISDVILIAVSYAHILCAVFCLPSQDARQKALGTCGSHVC 
i--^YGFCV?IMTVISDVILIAVSYAHILCAVFCLPSQDARQI<ALGTCGSHVC 



VILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 
VILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 
VILMFYTPAFFSILAHRFGHNVSRTFHIMFANLYIVIPPALNPMVYGVKT 



KQIRDKVILLFSKGTG 
KQIRDKVILLFSKGTG 
KQIRDKVILLFSKGTG 



316 
314 
314 



Hie amino acid sequence of GPCRla has high homology to other proteins as shown in 
Table IL. 

Table XL. BLASTX results for GPCRla 

Smallest 
Sum 

Reading High Prob 

Sequences producing High-scoring Segment Pairs; Score P(N) 

ptnr; SPTREMBL-ACC;Q9WP89 ODOR BECP S18- Mas mu8cnlua.321 aa 1005 3.3e-101 



The disclosed GPCRla has homology to tiie amino acid sequences sho\m in the 
BLASTP data listed in Table IM. 



Table IM. BLASTP results for GPCRla 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%). 


Positives 
(%) 


Expect 


gi I 9938014 IreflNP 064 
686.11 


Odorant receptor 
S18 gene [Mus 
musculus] 


321 


183/312 
(58%) 


236/312 
(74%) 


le-93 


gi|7305349|ref INF 038 
647.11 


olfactory 
receptor 67 [Mus 
musculus] 


326 


178/298 
(59%) 


226/298 
(75%) 


2e-86 


qi 19935442 IreflNP 064 
688.11 


odorant receptor 
S46 gene (Mus 
musculus] 


318 


169/310 
(54%) 


229/310 
(73%) 


3e-82 


gi 1 14423837 | sp I Q9H34 6 
lOYDl HUMAN 


OLFACTORY 
RECEPTOR 52Di 
(HOR5'BETA14) 


318 


170/310 
(54%) 


226/310 
(72%) 


9e-81 


gi 1 6532001 | gb I AAD2759 
6.2iAF121976 1 


odorant receptor 
S19 (Mus 

musculus] 


339 


158/290 
(54%) 


206/290 
(70%) 


2e-77 
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The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table IN. 

Table IN. OustalW Analysis of GPCRla 

1) GPCRla (SEQ ID N0:2) 

2) gil9938014lreflNP 064686.11 (NM_020290) odorant receptor SIS gene (Mus nmsculus] (SEQ ID NO:35) 

3) gil7305349|reflNP Q38647.1| (NM_013619) olfectory iecq)tor 67 [Mus rauscuhis] (SEQ ID NO:36) 

4) gil9935442lref|NP 064688.1| (NM.020292) odorant receptor S46 gene [Mus nmsculus] (SEQ ID NO:37) 

5) gill44238371sDl09H346IOYDl HUMAN OLFACTORY RECEPTOR 52D1 (HORSBETAM) (SEQ ID 
NO:38) 

6) gil6S3200IlgblAAD27S96.2|AF121976 1 (AF121976) odorant receptor S19 (Mus muscuhis] (SEQ ID NO:39) 



GPCRla 
gl 1 9938014 1 
gl 1 7305349 1 
gl 1 9935442 1 
gi 114423837 1 
gl 16532001 I 



GPCRla 
gi 1 9938014 1 
gl 173053491 
gi 1 9935442 1 
gi 1 14423837 1 
gi 165320011 



GPCRla 
gi 1 9938014 1 
gi 1 73053491 
gi 1 9935442 1 
gi 1144238371 
gi 1 6532001 1 



GPCRla 
gi I 99380141 
gi 1 7305349 1 
gi 1 9935442 1 
gi I 144238371 
gi 1 6532001 1 




160 
■ •I.. 



1. 



170 
-.1 . 



AMAFDRYVAICgPLRYTTILTi 

AWAFDRYVAIcRpLRYTTILTi 
AMA FDRig A I cS ? LRYfJjT I LTj 
AMAFDRYVAICg PLRYTTIL' 
AM A F DRY V A I C§ ? LlgYTg T Li 




GPCRla 
gi 1 9938014 1 
gi 1 73053491 
gi 1 99354421 
gi 1144238371 
gi 16532001 I 



GPCRla 
gil 9938014 1 
gi 17305349 1 
gil 9935442 1 
gil 14423837 1 
gil 6532001 1 



GPCRla 
gil 9938014 1 
gil 7305349 I 
git 99354 42 1 




310 



320 
I. 



330 
..1.. 




340 350 

:gtg — 



;VVF^gSVSTCQH 
lAlVfl^LCNEVl 



GQLA 
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gi 1 14423837 1 
gi 165320011 



PCTAJSOl/46530 



Mttli'DilVKRR 



GPCRla 
gil 9938014 I 
gi 1 7305349 1 
gil 99354421 
gi|14423837| 
gil 6532001 I 



DSRC 



0 



The homologies shown above are shared by GPCRla GPCRlc insofar as GPCRla, 
GPCRlb and GPCRlc are homologous as shown in Table IK. 

Table 10 Usts the domain description from DOMAIN analysis results against 
GPCR2a. Uris mdicates that the GPCR2a sequence has properties similar to those of other 
proteins Imown to contain this domain as well as to the 254 amino 



Table ID. Domain Analysis of GPCRla 

Length = 254 residues, 100% aligned 
Score = 81.6 bits (200), Expect = 6e-i7 



GPCRla: 45 S«C^^iyVEHSl«EPMPm^MI^O 

Cnl,P.aa,pfanU,0001: 1 <^VlLVi:^xU]iJi;^ik.rLpi»^«^^^ 

GPCRla: 105 MFFM™FVLDSMI*«*^Ryva^^^ 

Gnl,P.a«,p.a«.0001: 61 -.VvisVASluixi^S^iii^vHiiiUBii^X^. 

GPCRla: igs ni-TCLPFCRTRIIPHTyCKHIGVAQLACADISlNIWYGrcvPIMTVISDVUIAVSYAH 224 

Gnl,P.a»,p.an^0001: 121 -^^n.^r.'^E^^ror.^s^ 

««aa.- 225 I«»VFCI*SQDARQKAI^CGSHyCVII^PAPPSIIA^^ 282 

Gnl,P.a»,p.«^0001: 181 «^X.KKRSSSERKAAKMI.VVvUic;,PVHIV^^^^ 

GPCRla: 283 WflVlPPALHPMVy 296 

GnllPfamlpfamOOOOl! 241 WIAYWSciipiii 254 

The protein similarity information, expression pattern, and map location for the 
olfactory recq,tor-like GPCRl proteins andnucleic adds disclosed herein suggest that these 
olfactory receptors may have important structural and/or physiological functions characteristic 
of the olfectory receptor femily. Thenucleic acids andproteins of the invention are useful in 
potential diagnostic and therapeutic apphcations impUcated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, flie compositions of the 
present invention will have efficacy for the treatment of patients suffering from: 
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developmental diseases, MHCn and III diseases (immune diseases), taste and scent 
detectability disorders, Burkitt's lymphoma, corticoneurogenic disease, signal transduction 
pathway disorders, retinal diseases including those involving photoreception, cell growth rate 
disorders, cell shape disorders, feeding disorders, potential obesity due to over-eating, 
5 potential disorders due to starvation (lack of appetite), nonmsulin-dependent diabetes melUtus 
(NIDDMl), bacterial, fungal, protozoal and viral infections (particularly infections caused by 
HIV-l or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asthma, all^^es, Parkinson's 
disease, acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's 

10 disease, multiple sclerosis, Albright hereditary ostoeodj^trophy, angina pectoris, myocardial 
infarction, ulcers, benign prostatic hypertrophy, psychotic and neurological disorders 
(including anxiety, schizophrenia, manic depression, delirium, dementia, and severe mental 
retardation), dentatorubro-pallidoluysian atrophy (DRPLA), hypophoq)hatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease 

IS or Gilles de la Tourette syndrome, as well as other diseases, disorders and conditions. 

The disclosed GPCRl protein has multiple hydrophiUc regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCRl epitope is from about 
amino acids 160 to 170. In additional embodiments, a GPCRl q)itope is from about amino 
acids 240 to 249, from about amino acids 260 to 270, from about amino acids 290 to 300 and 

20 &om 305 to 3 10. The GPCRl protein also have value in the developmsit of powerful assay 
system for functional analysis of various human disorders, which will help in understanding of 
pathology of the disease and develq>ment of new drug targets for various disorders. 



25 GPCR2 

GPCR2 includes two GPCR proteins disclosed below. The disclosed proteins have 
been named GPCR2a and GPCR2b, and are related to olfactory receptors. 

GPCR2a 

The disclosed GPCR2a nucleic acid of 966 nucleotides (also referred to as 
30 ACOl 171 l_da2) is slK>wn in Table 2A. The disclosed GPC3l2a open reading frame CORF*) 
b^ins with a ATG at nucleotides 20-22 which encodes a serine (the first amino acid of the 
mature protein) and ending with a TAA codon at nucleotides 962-964. The start and stop 
codons of the open reading frame are highlighted in bold type. Putative untranslated regions, 
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if any, are found upstream &om the initiation codon and dowostteam ftom the teimination 
codon. 



Table 2A. GPCR2a nucleotide sequence (SEQ ID NO:7). 

CCCCTTGTCTCCTCACACAA TGACCCTGGGATCCCTCCGAAarnflPacracraryv;^^ 

GGGCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCa«:TGTGCTTCaTGTATCTGGT^ 

GCAACTGCACAATTCTTTTTATCaTTAAAAC3W3AGCGCTCACTTCATGAACCTA 

GCTCTGATTGACCTGGGTCrcrrCCCTTTGCACTCTCCCTACAGTCCTGGGCaTCTTTTGG^ 

TAG(XATGATGCCTGCTTTGCTCAGCTCTTTTTaVTTCACTGCTTCTCCTTCCTCGAGTCCTCTGTGCTACT 

TGGCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACACAG^ 

ATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCATTTTTCCATTACCTTTTATGCTCAAAAGATTCCCCTATTG 

TGGCTCCCCAGTTCTCTCACATTCTTATTGTCraa^COiAGAAGTGATGAAATTGGCCTGTGCCGAaVTGAAGGCC^ 

AO^GCATCTACGGCATGTTTGTCATCGTCTCTACAGTGGGTATAiGACTavCTGCTCATCCT^^ 

ATCCTGOKavCCGTGCTGTCaiTCGCCTCCaGGGCTGAGAGATTCAAGGCXCTTAAacC^ 

TGCTGTGCTGCTCTTCTACACTCCCATGATTGGCCrCTCTGTCaTCCATCGCTTT^^ 

TCCAGGTGGT<aVTGGGTTTCATGTATCTTCTCTTTCCTCCTGTGATGAATCCC»TTGTCTACaGTGTGAAGACa^ 
CAGATCCGGGATCGAGTGACGCATGCCTTTTGTTACTAACT 



Hie GPCR2 nucleic acid sequence of this invention has 586 of 883 bases (66%) 
identical to a gb:GENBANK-ID:AR009514|acc:AR009514.1 mRNA from Unknown. 
(Sequence 1 from patent US 5756309) (E = 4.1e"*^). 

The disclosed GPCR2a polypeptide (SEQ ID N0:8) encoded protein having 3 14 amino 
acid residues is presented in Table 2B using the one-letter amino acid code. The Signal P, 
Psort and/or Hydropathy results predict that (9>CR2a has a signal pq)tide and is likely to be 
localized at the plasma membrane wifk a certainty of 0.6400. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4600, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The most likely cleavage site for a GPCR2a peptide is between amino 
acids 49 and 50, at: NCT-BL. 



Table 2B. Encoded GPCR2a protein sequence (SEQ ID NO:8). 

LSUrTLPTVLGIFWVGAREISHDACFAQLFFIflCFSFLESSVLLSMAFDRFVAICHPLHYVSILTNTVIGRIGLVSL 
GRSVALlFPLPFMIJCRFPYC^SPVLSHSYCLHQEVMKIACADtlKANSIYCMFVIVSTVGIDSLLILFSYALILRTVL 
SIASRAERFKAIJrPCVSHICAVUJTrrRtIGLSVIHRFGKQAPHLVQVVMGEim.LFPPVM^ 



The disclosed GPCR2a amino acid sequence of the protein of the invention was found 
to have 171 of 305 amino acid residues (56%) identical to, and 219 of 305 amino acid residues 
(71%) similar to, the 320 amino acid residue ptnr:SPTREMBL-ACC:088628 protein from 
Jtattus norvegicus (Rat) (PUTATIVE G-PROTEIN COUPLED RECEPTOR RAIC) (E = 3.7e" 



GPCR2b 
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The disclosed GPCR2b nucleic acid of 966 nucleotides (also referred to as CG50147- 
01) is shown in Table 2C. The disclosed GPCR2b open reading frame ("ORF*) be^ with 
an ATG at nucleotide 20-22 and mding with a TAA codon at nucleotides 962-964. The start 
and stop codons of the open reading jframe are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 
termination codon. 



Table 2C. GPCR2b nucleotide sequence (S£Q ID NO:9). 

CCCCTTGTCTCCTCACACAA TSACCCTGGGATCCCTGGGAAACAGCAGCAGCaGCGTTTCT 

TGAGTGGCATCCCTGGGCTGGAGCGCATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCT 

ATCCCGGGCAACTGCACAATTCTTTTTATCATTAAAACAGAGCGCTCACTTCATGA^ 

GTCCATGCTGGCTCTGATTGACCTGGGTCTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCAT 

GAGCACGACAAATTAGCCATGATGCCTGCTTTGCTCAGCTCTTTTTCATTCACTGCTTCTCCTTCCT 

TCTGTGCTACTGTCTATGGCCTTTGACCGCTTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCA^ 

CAACACAGTCATTGGCAGGATTGGCCTGGTCrCTCTGGGTCGTAGTGTAGCACTCATTTTTC^ 

TGCTCAAAAGATTCCCCTATTGTGGCTCCCCAGTTCTCTCACATTCTTATTGTCTC^ 

TTGGCCTGTGCCGACATGAAGGCCAACAGCATCTACGGCATGTTTGTCATCGTCTCTACAGT^ 

ACTGCTCATCCTCTTCTCTTATGCTCTGATCCTGCGCACCGTGCTGTCCATCGCCTCC^^ 

AGGCCCTTAACACCTGTGTTTCCCACATCTGTGCTGTGCTGCTCTTCTACACTCCC^^ 

ATCCATCGCTTTGGAAAGCAGGaiCCCCACCTGGTCCAGGTGGTCATGGGTTTCATGTA^ 

TGTGATGAATCCCATTGTCTACAGTGTGAAGACCAAACa^GATCCGGGATCGAGTGACGCATGCCTrrTGTT^ 
AACT 



The disclosed GPCR2b of this invention maps to chromosome 9 pl3.1-13.3 and the 
GPCR2B the nucleic acid sequence of this mvention has 585 of 883 bases (66%) identical to a 
gb:GENBANK-ID:AR009514|acc:AR009514.1 mRNA from Unknown. (Sequence 1 from 
patent US 5756309) (E = Lle^. 

The disclosed GPCR2b polypeptide (SEQ ID NO:10) encoded protein having 314 
amino acid residues is presented m Table 2D using the one-letter ammo acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR2b has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6400. In other embodiments, it is 
localized at die Golgi body with a certainty of 0.4600, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (lumen) with a 
certainty of 0.1000. The most likely cleavage site for a GPCR2b peptide is between amino 
acids 49 and 50, at NCT-IL. 



Table 2D. Encoded GPCR2b protein sequence (SEQ ID NO: 10). 

m5xgslgnssssvsa^ 

lslctlptvlgifwvgarqishdacfaqlffihcfsflessvllsmafdrfvaichplhyvsiltnw^ 

GRSVALIFPLPimJCRFPYCGSPVLSHSYCLHQEVMKIACADMKANSIYGMFV 
SIASRAERFKALNTCVSHICAVIAF5rt'PMIGLSVIflRFGKQAPHLVQVVMGET^ 



The disclosed GPCR2b amino acid sequence of the protein of the invention was found 

have 170 of 305 amino acid residues (55%) identical to, and 219 of 305 amino acid residues 
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(71%) similar to, the 320 amino acid residue ptm::SPTREMBL-ACC:088628 protein &om 
Rattm norvegicus (Elat) (PUTATIVE G-PROTEDST COUPLED RECEPTOR RAIQ (E = 7.7e" 

Possible SNPs found for GPCR2b are listed in Tables 2E and 2F. 



Table 2E: SNPs 


Consensus 
Position 


Deptli 


Base 
Change 


PAF 


313 


21 


OG 


0.429 


543 


28 


T>- 


0.071 




Table 2F: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


124 


A>G 


Silent 


N/A 


145 


T>C 


Silent 


N/A 


789 


A>G 


257 


Tyr>Cys 


841 


OT 


Silent 


N/A 



GPCR2 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, BuiMtt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and poiphoal tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vem) cells, palate q)i1helia, eye, neonatal eye, fiontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, hmg lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC II and HI 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining tihe tissue sources of the sequences that 
were included in the invention including but not lunited to SeqCalling sources, pubUc EST 
sources, literature sources, and/or RACE sources. 

The term GPCR2 is used to refer to all GPCR2 variants or members of the GPCR2 
femily disclosed herein imless we identify a specific family memba: or variant 

Nucleotide sequence homologies between the GPCR2 variants is shown in a Clustal W 
in Table 2G. 
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6PCR2a 
6PCR2b 



Table 2G. Clustal W of GPCR2 Nucleotide Sequences 



:CCCTTGTCTCCTCACACAATGACCCTGGGATCCCTGGGAAACAGCAGCA 
:CCCTTGTCTCC?CACACAATGACCCTGGGATCCCTGGGAJVACAGCAGCA 



50 
50 



GPCR2a 
6PCR2b 



GCAGCGTTTCTGCTACCTTCCrGCTGAGaGGCATCCCTGGGCTGGAGCGC 
GCAGCGTTTCTGCTACCTTCCTGCTGAGHGGCATCCCTGGGCTGGAGCGC 



99 
100 



GPCR2a 
6PCR2b 



ATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCCAT 
ATGCACATCTGGATCTCCATCCCACTGTGCTTCATGTATCTGGTTTCCAT 



149 
150 



6PCR2a 
6PCR2b 



:CCGGGCAJ\CTGCACAJ\TTCTTTTTATCATTAAAACAGAGCGCTCACTTC 
:CCGGGCAACTGCACAJi.TTCTTTTTATCATTAAAACAGAGCGCTCACTTC 



199 
200 



6PCR2a 
6PCai2b 



ATGAACC?ATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGT 
ATGAACCTATGTATCTCTTCCTGTCCATGCTGGCTCTGATTGACCTGGGT 



249 
250 



GPCR2a 
GBCR2h 

GPCR2a 
6PCR2b 



CTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGC 
CTCTCCCTTTGCACTCTCCCTACAGTCCTGGGCATCTTTTGGGTTGGAGC 



acgagaaattagccatgatgcctgctttgctcagctctttttcattcact 
acgaRaaattagccatgatgcctgctttgctcagctctttttcattcact 



299 
300 

349 
350 



6PCR2a 
6PCS2b 



GCTTCTCCTTCCTCGAGTCCTCTGTGCTACTGTCTATGGCCTTTGACCGu 
GCTTCTCCTTCCTCGAGTCCTCTGTGCTACTGTCTATGGCCTTTGACCGC 



399 
400 



6PCR2a 
6PCR2b 



TTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCATTCTCACCAACAC 
TTTGTGGCTATCTGCCACCCCTTGCACTATGTTTCCAT'TCTCACCAACAC 



449 
450 



GPCR2a 
GPCR2b 



AGTCAT?GGCAGGA?TGGCCTGGTCTC?CTGGGTCGTAGTGTAGCACTCA 
AGTCATTGGCAGGATTGGCCTGGTCTCTCTGGGTCGTAGTGTAGCACTCA 



499 
500 



GPCR2a 
GPCR2b 



tttttccattaccttttatgctcajvaagattcccctattgtggctcccca 
tt?ttccattaccttttatgctcajvaagattccccta?tgtggctcccca 



549 
550 



6PCR2a 
GPCR2b 



gttctctcacattcttattgtctccaccaagaagtgatgaaattggcctg 
gttctctcacattcttattgtctccaccaagaagtgatgaj\attggcctg 



599 
600 



GPCR2a 
GPCR2b 



tgccgacatgaaggccaacagcatctacggcatgtttgtcatcgtctcta 
tgccgacatgaaggccaacagcatctacggcatgtttgtcatcgtctcta 



649 
650 



GPCR2a 
6PCR2b 

GPCR2a 
6PCR2b 

GPCR2a 
GPCB2b 



:agtgggtata.gactcactgctcatcctcttctcttatgctctgatcctg 



:agtgggtatagactcactgct( 



rCTTCTCTTATGCTCTGATCCTG 



cgcaccgtgctgtccatcgcctccagggctgagagattcaaggcccttaa 
cgcaccgtgctgtccatcgcctccagggctgagagattcaaggcccttaa 



cacctgtgtttcccacatctgtgctgtgctgctcttctacactcccatga 
cacctgtgtttcccacatctgtgctgtgctgctcttctacactcccatga 



699 
700 

749 
750 

799 
800 



GPCB2a 
6PCR2b 



itggcctctctgtcatccatcgctttggaaagcaggcaccccacctggtc 
ttggcctctctgtcatccatcgctttggaaj\gcaggcaccccacctggtc 



849 
850 



GFCR2a 
6PCR2b 

GPCR2a 
GPCR2b 

GPCR2a 
6FCR2b 



caggtggtcatgggtttcatgtatcttctctttcctcctgtgatgaatcc 

CAGGT'GGTCATGGGTTTCATGTATCTTCTCTTTCCTCCTGTGATGAATCC 



^ATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGAGTGACGCATG 
CATTGTCTACAGTGTGAAGACCAAACAGATCCGGGATCGAGTGACGCATG 



CCTTTTGTTACTAACT 
CCTTTTGTTACTAACT 



965 
966 
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Amino acid sequence homologies between the GPCR2 variants is shown in a Clustal 
Win Table 2H. 

Table 2H. Clustal W of GPCR2 Amino Acid Sequences 



GPCR2a 


Prt 


GSPCR213 


Prt 


6PCR2a 


Prt 






GPCR2a 


Prt 




Irr u 


6PCR2a 


Prt 




irrt 


GPCR2a 


Prt 


6PCR2b 


Prt 


6PCR2a 


Prt 


6PCR2b 


Prt 


6PCR2a 


Prt 


6PCR2b 


Prt 



MTLGSLGgSSSSVSATFLLSGIPGLERMHIWISIPLCFMYLVSIPGiJiCTI 
MTLGSLGBsSSSVS AT FLLSGI PGLERMHIWIS I PLCFMYLVS I PgScT I 



LFI I KTERSLHEPMYLFLSMLALI DLGLSLCTLPTVLGIFWVGARraiSHD 
LFIIKTERSLHEP MYLFLSiyiLALIDLGLSLCTLPTVLGTFWVr-ARBT.qHn 



ACFAQLFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTiJjTVIGRIG 
ACF AQLFFIHC FSFLESSVLLSiMAFDRFVAICHPLHYVSILTSTVIGRTG 



50 
50 

100 
100 

150 
150 



LVSLGRSVALIFPLPFMLKRFPYCGSPVLSHSYCLHQEVMKLACADMKA 
LVSLGRSVALIFPLPFMLKRFPYCGSPVLSHSYCLHQEVMKLACADMKA 



N 200 
N 200 



SIYGMFVIVSTVGIDSLLILFSYALILRTVLSIASRAERFKALfJjTCVSHI 
SIYGMFVIVSTVgiDSLLILFSYALILRTVLSIASRAERFKALSTCVSHI 



CAVLLFYT?MIGLSVIHRFGKQAPHLVQVV>iGFMYLLFPPVr^iJjPIVYSVK 
CAVLLFYTPMIGL SVIHRFGKQAPHLVOVVMGFMYLLFPPV?N/:SpTVY.qvK 



250 
250 

300 
300 



TKQIRDRVTHAFCY 
TKQIRDRVTHAFCY 



314 
314 



The amino add sequence of GPCR2a has high homology to other proteins as shown in 
Table 2L 



Table 2L BLASTX results for 6PCR2a 



Smallest 
Sum 

„ J . . Reading High Prob 
Sequences producing Hxgh-3coring Segment Pairs; Score P(N) 
ptnriSPTREMBIr-AOC; 088628 GPCRECP - Rattus norv, aioliTT 920 3 7e-92 



The disclosed GPCR2a has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 2J. 



Table 2 J. BLASTP results for GPCR2a 


eene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 13540539 IreflNP 1104 
01.11 


prostate specific G- 
protein coupled 
receptor CHomo 
sapiens] 


320 


172/305 
(56%) 


224/305 
(73%) 


2e-85 


gi 1 17063576 1 ab 1 AAL35109 
.1IAF378854 1 


prostate-specific G 

protein-coupled 
receptor RAlc {Hus 
musculus] 


320 


173/305 
(56%) 


220/305 
(71%) 


4e-85 


gi 1 11908220 1 qbl AAG41684 
■ H 


MOR 3*Beta4 [Mus 
musculus] 


319 


179/306 
(58%) 


225/306 
(73%) 


9e-85 
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gi 1 3420759 1 qb 1 AAD12761 . 
ii 


putative G-protein 

R&lc [Rattus 
norveglcus] 


320 


171/305 
f 56%) 


219/305 
171%) 


2e-84 


9l 1 144238361 sp 1 Q9H344 1 0 
XI2 HOMAN 


OLFACTORY RECEPTOR 
5112 (H0R5'BETA12) 


312 


173/298 
(58%) 


218/298 
(73%) 


2e-83 



The homology of these sequences is shown gr^hically in the ClustalW analysis shown 
in Table 2K. 

Table 2K. ClustalW Analysis of GPCR2a 

1) GPCR2a (SEQ E) NO:8) 

2) gilI354Q539|reflNP 110401.11 (NM 030774) prostate specific G-protein coi?)led receptor [Homo s^iens] 
(SEQIDN0:41) 

3) gill7063S76|gblAAL35109.1lAF378854 1 (AF378854) prostate-specific G protein-coupled receptor RAlc 
[Mus irmsculua] (SEQ ID NO:42) 

4) gill 1908220lgblAAG41684,l| (AF133300) MOR 3Beta4 jMus musculus] (SEQ JD NO:43) 

5) gil3420759|gblAAD12761 ,11 (AF079864) putative G-protein coupled receptor RAlc [Rattus norvegicus] (SEQ 
IDNO:44) 

6) gill4423836lsDl09H344lQXI2 HUMAN OLFACTORY RECEPTOR 5 112 (HORSBETAU) (SEQ ID 
NO:45) 



GPCR2a 
gi 1 13540539 1 
gi 1 17063576 1 
gi I 11908220 i 
gi 1 34207591 
gi] 144238361 



GPCR2a 
gi 113540539) 
gil 170635761 
gi 1 119082201 
gil 3 420759 I 
gi) 144238361 



6PCR2a 
gil 135405391 
gil 170635761 
gil 119082201 
gil 3420759 I 
gil 144238361 



GPCR2a 
gil 13540539 1 
gil 1706357 6 1 
gil 119082201 
gil 3420759 1 
gil 144238361 



GPCR2a 
gil 135405391 
gil 17063576 I 
gil 11908220 1 
gil 34207591 
gil 144238361 




270 



280 



290 



300 
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GPCR2a 
gi| 13540539 1 
gi 1 17063576 1 
gil 119082201 
gi 1 3420759 1 
gil 144236361 



GPCR2a 
gi|13540539| 
glU7063576| 
gil 11908220) 
gil 34207591 
gil 144238361 





310 320 
I.^.J.. I. 

ISCDKDLQ21VGGK 
ISCDRDIEA6GNT 

iLCSPKISSlTM 

SCDKDIEA66NT 
IKI 



The homologies shown above are shared by GPCR2a and GPCR2b insofar as GPCR2a 
and GPCR2b are homologous as shown in Table 2H. 

Table 2L lists the domain description from DOMAIN analysis results against GPCR2a. 
This indicates that the GPCR2a sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 2L« Domain Analysis of GPCR2a 

gnl I PfamlpfaiaOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:46) 

Length = 254 residues, 100% aligned 

Score "70.9 bits (172), Expect « le-13 



GPCEl2a: 


46 


Gnl 1 PfamI pf amOOOOl 


: 1 


GPCB2a: 


106 


Gnl 1 PfamI pfamOOOOl 


: 61 


GPCR2a: 


166 


Gnl i Pf an) pfamOOOOl 


: 121 


GPCR2a: 


224 


Gnl 1 PfamI pf amOOOOl 


: 170 


GPCB2a: 


276 


Gnl 1 PfamI pfaxaOOOOl 


: 230 



GNCTILETIKTERSLHEPMYLFIiSMLMilDLGLSriCTLPTVLGIFWVGAREISHDACFAQ 105 

II ++ +r + I I +11 11+ n I t I i I 

GNLLVILVILRTKKLRTPTNIFIiLNLAVADIiLFIiLTLPPWALYYLVGGD^^ 60 

LFFIHCFSFLESSVLLSMAFDRFVAICHPLHYVSILTNTVIGRIGLVSLGRSVALIFPLP 165 

+ +1 +++ III I I I +1+ ++ I I 

GALPVVMGyj^ILIiLTAISIDRyiAIVHPIJiyiUaRTPRRAKVLIia.VWV^ 120 



1 + 



+ I 



I + + + i+n I 

-SVKRSYVLLSTLVGFVIiPLLVILVCY 169 



IIII+ I 



+ ] 



-KALNTCVSHICAVLLFYTPMIGLSVIHRFGKQAPH 275 
11 + + +1 + I + ++ + 



+1II+I 



The protein similarity informatioii, egression pattern, and map location for the 
olfectory rec^tor-like protein and nucleic acid GPCR2 suggest that this olfectory receptor 
may have important structural and/or physiological functions characteristic of the olfactory 
receptor family. The nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications implicated in various GPCR- or olfactory receptor 
(OR)-related pathologies and/or disorders. For example, the compositions of the present 
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invention will have efiQcacy for treatment of patients suffering from: developmental diseases, 
MHCn and m diseases (immune diseases), taste and scent detectability disorders, Burldtf s 
lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal diseases 
including those involving photoreception, cell growth rate disorders; cell shape disorders, 

5 feeding disorders;control of feeding; potential obesity due to over-eating; potential disorders 
due to starvation (lack of s^etite), noninsulin-dependent diabetes mellitus (NIDDMl), 
bacterial, fungal, protozoal and viral infections (particularly infections caused by HIV-l or 
HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; 
prostate cancer uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart 

10 failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; multiple 
sclerosis; and treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial 
inferction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and 
neurological disorders, including anxiety, schizopluma, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro^allidoluysian atrophy(DRPLA) 

IS hypophosphatemic rickets, autosomal dominant (2) Acrocallosal syndrome and d}^kinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR2 protein has multiple hydrophilic regions, each of which can be 
used as an inununogen. In one embodiment, a contemplated GPCR2 epitope is from about 
20 amino acids 170 to 180. In additional embodiments, a GPCR2 q>itope is from about amino 
acids 185 to 190, from about amino acids 195 to 200, and from 280 to 315. The GPCR2 
protein also have value in the development of powerful assay system for functional analysis of 
various human disorders, w;hich will help in understandiug of pathology of the disease and 
development of new drug targets for various disorders. 

25 GPCR3 

The disclosed GPCR3 nucleic acid of 1251 nucleotides (also referred to as 
GMAC024428__AJ is shown in Table 3. The disclosed GPCR3 open readiiig frame begins 
with a ATG at nucleotides 91-93 and ending with a TGA codon at nucleotides 1 162-1 164. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
30 untranslated regions, if any, are found ups^eam from the mitiation codon and downstream 
from the termination codoiL 



27 



wo 02/46229 



PCT/USOl/46530 



Table 3A. GPCR3 nucleotide sequence (SEQ ID NO:ll). 



a^TGATTATAGCTGACAA A ATCaGGAA6TOTGTTGTTAACTT CCT (arTTPT-rnn>»n^^ . ^.^.^r^.^ 

TGAACCATTTAflCM SAATTGGGTi^Ti^G AGT^^^ 

taccacaagtacagttcca(»aatgctggtaaacatatgcaacaccaggaaagtSt^^ 

CCCAGCTTTTCATTTTCCTGGCCTTGGGCTCCACAGAATGTCTTCTCCTGG^^ 

GCTATTTGTCGGCCTCTCaVTTACTaUVTTATCaTGCacaMSAGGCTCT 

TAGTGGCTTTAGCAATTCAGTATTACAGTCCACCTGGACACOTAAGATGCCA^^^^ 

ACTTCTTCTGTGAACTCCCTGCTCTGCTCAAGTTGTCCTGTGTTGACAO^^ 

ATCAGTGTGCTATTCCTTCTAATACCCGTGACACTCATCCTTATATCGTATGCTTTTAT^^ 

aatccagtctgctgaaggtcaacgaaaggcatttgggacatgtggctcccatSaattS^^ 

GTACAGCTATCTCCATGTACCTGCAACCACCrrCACCCAGCTCCAAAG^ 
™^?'''''^''^^^^^^*^'^CCCCTTATATATA(aCTTAG6AA^^ 
f^n!S"^'^°''^^^^^'^^^^T^^TATGCAAATGATAAGCT 
ACCTTACTAACTTCTCXa3<»AGTTGTCCTATTTTTGTCATTACTATAGAAAACTATTC 



The disclosed GPCR3 of this invention maps to chromosome 3 the nucleic acid 
sequence of this invention has 881 of 11 19 bases (78%) identical to a gb.GENBAJJK- 
ID:RATOLlRECE|acc:L34074.1 mBl^A &om Rattus norvegicus (Rat OLl receptor gene, 
complete cds (E = 2.1e-'^2^. Chromosome localization information was asagned using OMIM, 
the electronic northern bioinfoimatic tool implemented by CuiaGen Corporation. pubUc ESTs, 
public Uterature references and/or genomic clone homologies. This was executed to derive the 
chromosomal m^ing of the SeqCaffing assemblies. Genomic clones, Uterature references 
and/or EST sequences that were included in the invention. 

The disclosed GPCR3 polypeptide (SEQ ID N0:12) encoded protein having 357 
amino acid residues is presented in Table 3B using the one-letter amino acid code. Hie Signal 
P, Psort and/or Hydropathy results predict that GPCR3 has a signal pq>tide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
locahzed at the Golgi body with a certainty of 0.4000, at flie endoplasmic reticulum 
(membrane) wifli a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR3 pqitide is between amino acids 41 and 42 
at: IFG-NL. 



Table 3B. Encoded GPCR3 protein sequence (SEQ ID NO:12). 



The disclosed GPCR3 foil amino acid sequence of the protein of the invention was 
found to have 310 of 310 amino acid residues (100%) identical to, and 310 of 310 amino acid 
residues (100%) similar to, the 310 amino acid residue ptnr:SPTREMBL-ACC:Q9Y299 
protein &om Homo salens (Human) (OLFACTORY RECEPTOR (E = 8.6e"'"). 
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GPCR3 is e3q)ressed in at least the following tissues: zpicdl microvilli of the retinal 
pigment epithelimn, arterial (aortic), basal forebrain, brain, Buikitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal Uver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC n and IH 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery m aortic) 
spinal cord, splem, stomach, taste receptor ceUs of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACB sources. 

Possible SNPs found for GPCR3 are listed in Tables 3C and 3D. The SNP at bp 1 122 
found in Table 3D is also referred to as Accession Number CG92194-0L 



Table 3C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


124 


12 


A>C 


0.167 


319 


11 


A>G 


0.273 




Table 3D: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


129 


T>C 


Silent 


N/A 


318 


T>C 


Silent 


N/A 


1122 


T>C 


Silent 


N/A 



The amino acid sequence of GPCR3 has high homology to other proteins as shown in 
Table 3E. 



Table 3E. BLASTX results for GPCR3 




Smallest 




Sum 


Reading High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr:SPTREMBL-ACC:Q9y299 OLF ElECP - Homo Sapiens, 310 aa. . 1605 


8.6e-165 
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The disclosed GPCR3 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 3F. 



Table 3F. BLASTP results for GPCR3 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 11530484 6 IreflXP 05 


olfactory 
receptor^ family 
2, subfamily B, 

member 2 
(Homo sapiens] 


357 


357/357 
(100%) 


(100%) 


0 0 


3609.11 


gil 14780900 IreflNP 14 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
(Homo sapiens] 


357 


356/357 
(99%) 


357/357 
(99%) 


0.0 


9046.11 


gi 1 3080467 | emb I CAB114 


olfactory 
receptor [Homo 


310 


310/310 
(100%) 


310/310 
(100%) 


e-159 


27.11 


gillll77906|ref INP 06 


Olfactory 
receptor (Rattus 

noirvegicus] 


313 


261/310 
(84%) 


284/310 
(91%) 


e-134 


8632.11 


gi 1 14423785 1 so 1 P58173 1 0 
2B6 HUMAN 


OIiFACTORY R£X:&PTOR 
2B6 (HS6M1-32) 
(OLFACTORY RECEPTOR 
6-31) 

(OR6-31) 


313 


253/310 
(81%) 


278/310 
(89%) 


e-128 



The homology of fliese sequences is shown graphically in flie ClustalW analysis shown 
in Table 3G. 

Table 3G. ClastalW Analysis of GPCR3 

1) GPCaGa (SEQ ID NO: 12) 

2) gi|153Q4846MXP 053609. 1| (XM^053609) olfectory receptor, family 2, subfamily B, member 2rHomo 
sapiens] (SEQ ID NO:47) 

sa pS7sE%N^^^ 

^) gi|3080467|enih|CABl 1427.1 1 (Z98744) olfactory receptor [Homo sapiens] (SEQ JD NO- 49) 

5) ffl|11177906|reflNP 068632.1| (NM^021860) Olfectory receptor [Rattus norvegicus] (SEO ID NO SO) 

6) gill4423785lsnlP58173i02B6 HITMAN OLFACTORY RECEPTOR 2B6 (HS6M1.32) (OLFACTORY 
RECEPTOR 6-31) (ORMl) (SEQ roN0:51) :>znui^AClUKY 



GPCR3 

gi| 153048461 
gil 14780900] 
gi| 3080467 I 
gil 111779061 
gi 114423785 1 



GPCR3 

gi|15304846| 
gil 14780900 1 
gil 30804671 




60 
.1.. 



70 
. I . . 



80 

. ! . . 



90 

- 1. 



100 
1 



VDFKLHTPMYFFLSNLSLLDLCYTTSTVPQMLVWICMTRKVISYGGCVAQ 
VDFKLHTPMYFFLSNLSLLDLCYTTSTVPQ^JLVNICNTRKVISYGGCVAQ 
VDFKLKTPHYFFLS>7L3LLDLCYTTSTVPCMLVNICMTRKVISYGGCVAQ 
VDFKLKTPHYFFLSMLSLLDLCYTTSTVPQMLVNICHTRKVI SYGGCVAC 
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gi 1 11177906 1 
gi 1 14423785 1 



GPCR3 

gi| 153048461 
gi 1 14780900) 
gi I 3080467 1 
gi| 111779061 
gif 14423785 1 



110 



120 
..| 



i 



130 



140 



1. 



150 
..1 



lfiflalgsrsclllavmcfdrfvaicrplhysiimhqrlcfqlaaasi'jl 
lf:flalg3TEclllavi-:cfdrfvaicr?lhysiimhqrlcfqlaaaswi 

LFIFLALGSTECLLLAVl.iCFDRFVAICRPLKYSIIMHQRLCFQLAAASVJI 
LFIFLALGSTECLLLAVMCFDRFVAICRPLHYSIIMHQRLCFQLAAASWI 
LFIFL3LGSTSC|LL2vv3!DRF[jAICR?LKYS2i:-5HQR3cgijLAAAS^^ 
LFIFLALG^TE3T.LLAV^:S^DRFVATCRPLHY$3:^3HQRLc5o:'AAAS:♦;i 




210 



220 



230 



240 



250 
I 



GPCR3 

gi|15304846| 
gi| 147809001 
gi 13080467 1 
gi| 111779061 
gilJ.4423785! 



GPCR3 

giI15304846| 
gi 114780900 1 
gi I 3080467 1 
gi 1 11177906 1 
gi 1 144237851 



GPCR3 

gill5304846| 
gi 1 14780900 1 
gi 1 3080467 1 
gil 111779061 
gi 1 144237851 



310 320 330 340 350 

I. I I I I 1 I I 1 I 

GPCR3 

giil5304846| 
gil 14780900 1 
gil 3080467 1 

gil 11177906 1 ^jMKj^ffllC 
gi|144237851 




FKRLVAKSLLKQSIRNHQ^JISFAKDTVLTYLTNFSASCPIFVITIENYCi: 
FKRLVAKSLLi:QSIRWWQHISFAKDTVLTYLT:^FSASC?IFVITIS:^YCr: 
FKRLVAKSLL:JQEIRNMQI.jISFAKDTVLTYLTNF3A3CPIFVIT:E\iYCN 
FKRLVAKSLL! 



FKRL^ggL 

FKRLVAuSi^ 



GPCR3 

gil 15304846 1 
gi 1 14780900 1 
gi 13080467 1 
gil 11177906 1 
gil 14423785 1 



Table 3H lists the domain description fix)m DOMAIN analysis results against GPCR3. 
This indicates that the GPCR3asequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 3EL Domain Analysis of GPCR3 

gnliPfamlp famOQOQl . 7tm_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 52) 

Length - 254 residues, 94.9% aligned 

Score = 110 bits (275) , Expect = le-25 



GPCR3a: 41 GNLTIILVSHVDrKLHTPMYm.SNLSLLDLCYTTSTVP<»G.VNICNTRKVISYGGC^ 100 

111 +HI II 1) M II++ II + + I I + I I 

GnllPfamlpfamOOOOl : 1 GNLLVlLVIIJlTKKLRTPTNIFLLNIAVADI,LET.LTLPPWALyYLVGGDWVFGDALCKLV 60 
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GPCR3a: 101 LFIH1iALGSTECLLLAVMCFDRFVAICRPLHYS1IMHQRI<:FQIJ^SWISGFSNS^^ 160 

+ 1+ I lit + ll-H-ll II 1 I 1 i 14 1 + 

GnljPfamlpfaiaOOOOl : 61 GALFVVNGyASILLLTAISIDRYIAIVHPIJ(YRRIRTPRRAKVLIU.VWVIJ^^ 120 

GPCR3a: 161 T--WTIiraffiI,CGHKEVDHFFCEVPjaLKLSCVDTTftNiIAELPFISVLFI^ 218 

I + II + +++ ++I+ +11+ I 

GnllPfamjpfamOOOOl : 121 LFSWLRTVEEGNTTVCLIDFPEESVKRSY . VLLSTLVGFVLPLLVIIiVCy 169 

GPCR3a: 219 AFIV QAVLRIQSAEGQRKAFGTCGSHLIWSLFYGTAISMYI* QPPSP 265 

1+ I 1+ +1+ ++ I ++ I + I + I 

Gnl|P£am|pfam00001 : 170 TRIIiRTliRKRARSQRSLKRRSSSERK3««MLLVV\nWFV^ 229 

GPCR3a: 266 SSKDRGKMVSIiFCGIIAPMLNPLIY 290 

+++]+ + III+JI 
GnllPfamlpfamOOOOl : 230 RVLPTALLITLWLAYVNSCIiNPIIY 254 

The protein similarity information, expression pattern, and map location for the 
olfactory receptor-like GPCR3 protein and nucleic acid disclosed herein suggest that GPCR3 
5 may have important structural and/or phj^iological functions characteristic of the GPCR 
family. The nucleic acids and proteins of the invention are usefiil in potential diagnostic and 
therapeutic applications implicated in various GPCR- or olfactory receptor (OR)-related 
pathologies and/or disorders. For example, the compositions of the present invention will 
have efficacy for treatment of patients suflFering from: developmental diseases, MHCn and in 

10 diseases (immune diseases), taste and scent detectability disorders, Burkitf s lymphoma, 

corticoneurogenic disease, signal transduction pathway disorders, retmal diseases including 
those involving photoreception, cell growth rate disorders; cell shape disorders, feeding 
disorders;control of feeding; potential obesity due to over-eating; potential disorders due to 
starvation (lack of apetite), noninsulin-dependent diabetes mellitus (NIDDMl), bacterial, 

15 fungal, protozoal and viral infections (particularly infections caused by HTV-l or HIV-2), pain, 
cancer (including but not limited to neoplasm; adenocarcinoma; lyn^homa; prostate cancer, 
uterus cancer), ianorexia, bulimia, asthma, Paridnsorfs disease, acute heart failure, hypotension, 
hypertension, urinary retention, osteoporosis, Crohn's disease; multiple sclerosis; and 
treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial infarction, 

20 ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 
m^ital retardation, dentatombro-palUdoluysian atrophy(DRPLA) hypophosphatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dj^ldnesias, such as Huntington's disease 
or Gilles de la Tourette syndrome and/or other pathologies and disord^s of the like. 

25 The disclosed GPCR3 protein has multiple hydrophilic regions, each of which can be 

used as an immunogeit In one embodiment, a contemplated GPCR3 epitope is from about 
amino acids 140 to 160. In additional embodiments, a GPCR3 epitope is from about amino 
acids 235 to 245, from about amino acids 260 to 275, from 295 to 310, from 320 to 325 and 
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from 330 to 335. The GPCR3 piotBin also have value in the development of powerful assay 
sj^ffln for functional analysis of various human disordas, which will help in understanding of 
pathology of flie disease and development of new dmg tai^ets for various disorders. 

GPCR4 

The disclosed GPCR4 nucleic add of 953 nucleotides (also lefened to as CG50169- 
01) is shown in Table 4A. The disclosed GPCR4 open reading frame ("ORFO begins with a 
ATG at nucleotides 16-1 8 and ending with a TAA codon at nucleotides 946-948. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found i5)stteam from the initiation codon and downstream from the 
termination codon. 



Table 4A. GPCR4 nucleotide sequence (SEQ D) NO:13). 



ACTGCGSATCCCCCTCTTCTTCCTGTTTCTGGGTTTCTACACGGTCACCGTGGTGGGGAACCTGGGCTTGATAACCC 

TGATTGGGCTGAACTCTCACCTGCAOlCTCCCATGTACTTCTTCCTTTTTARCCTCTCTTTiU^ 

TCCACTACCATCACTCCCAAAATGCTGATGAGTTTTGTCTCAAGGARGAACATaVTTTCCra 

TaVGCTCTTCTTCTTCTGCTTCTTTGTCGTCTCTGAGTCCTTCATCCTGTCAGCGAT^^ 

CCATCTGTAftCCCACTGTTGTACACaGTCACCATGTCTTGCCAGCTGTGTTTG^ 

ATGGGGTTTGCTGGGGCCATGGCCCAC^CAGGaAGCATAATGAACCTGACCTTCTGTGCTGACAAC^ 

TTTCATGTGTGACATCCTTCCTCTCCTTGAGCTCTCCTGCAACAGCTCTTACATGAATGAGCCGGTGGTCrrTATO^ 

TGGTGGCTGTTGACGTTGGAATGCCCATTGTCACTGTCTTTATTTCTTATGCCCTCaTCCTCTCCAGCATTCTA^^ 

AACAGTTCTACAGAAGGCAGGTCCAAAGCCTTTAGTACTTGCAGTTCCCACATAATTGTAGTTTCTCTTTTCTTT^ 

TTCTGGTGCirrCATGTATCTCaAACCCCTTTCCATCCTGCCCCTCGAGCaAGGSAAAGTGTCCTCCCT^ 

CCATAATAGTCCCCGTGTTAAACCCATTAATCTATAGCTTGAGGflACaAGGATGTCAAAGTTGCCCT 
TTGGGCaGAAAAATCTTTTCTOaaGARAG *««««««h«v.i 



The GPCR4 the nucleic add sequence of fliis invention has 527 of 660 bases (79%) 
identical to a gb:GENBANK-ID:SC0233799jacc:AJ233799. 1 mRNA from Stenella 
coeruleoalba (Stenella coeruleoalba olfactory receptor pseudogene, partial, clone SCor3) (E = 

The disclosed GPCR4 polypeptide (SEQ ID NO: 14) encoded protein having 3 10 
amino acid residues is presented in Table 4B using flie one-letter amino add code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR4 has a signal peptide and is likely to be 
localized at flie plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at flie Golgi body with a certainty of 0.4000, at tiie endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) wifli a certainty of 
0.3000. The most likely cleavage site for a GPCR4 peptide is between amino adds 40 and 41, 
at: WG-NL. 



Table 4B. Encoded GPCR4 protein sequence (SEQ ID NO:14). 

MAftKNSSVTEFILEGLTHQPGI.R I PLFFLFI.6FrrVTVVGNIx;LITL IGIJISHIJTEMYFFT.TO T^ 
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The disclosed GPCR4 amino acid sequence of the protein of the invention was found 
to have 255 of 304 amino acid residues (83%) identical to, and 282 of 304 amino acid residues 
(92%) similar to, the 304 amino acid residue ptnr:SPTREMBL-ACC:Q9QW36 protein fiom 
Rattus sp (0R14OD0RANT RECEPTOR) (E = S^e"*^). 

GPCR4 is expressed in at least the foUowing tissues: apical microvilli of the retinal 
pigment epitheUum, arterial (aortic), basal forebrain, brain, Buridtt lymphoma cell lines, 
corpus caUosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endotheUal (coronary artery and 
umbiUcal vem) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, Uver, fetal Uver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC H and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, smaU intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by detemiining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

The amino acid sequence of GPCR4 has high homology to other protems as shown in 
Table 4C. 



Table 4C. BLASTX results for GPCR4 



o ^ Reading High 
Sequences producing H igh-scoring Segment Pa irs: Score 
ptar;SPTREMBL-ACC;QPQW36 ODOR RECP - Rattua sp, 304 aal 



1317 



Smallest 
Sum 
Prob 
P(N) 



3.26-134 



The disclosed GPCR4 has homology to the amino acid sequences shown in the 
BLASTP data Usted in Table 4D, 





Table 4D. BLASTP results for GPCR4 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gil 11692541 |gblAAG398 
67.1IAF282282 1 


odorant receptor 
K23 [Mus 
musculus] 
Length « 310 


310 


256/310""^ 
(82%) 


283/310 
(90%) 


e-120 
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ai 1 11692535 lab IAAG398 


odorant receptor 
K21 (Mus 
musculus] 


310 


259/310 
(83%) 


283/310 
(90%) 


e~117 


64.1IAF282279 1 




K22 [Hus 
musculus] 


309 


258/310 
(83%) 


284/310 
(91%) 


e-117 


66.1IAF282281 1 




receptor 0R14 - 
rat 




255/304 
(83%) 


282/304 
(91%) 


e-117 


qi! 14423794 |sp|Q15620 
i08B8 HUMAN 


OLFACTORY 
RECEPTOR 8B8 
(OLFACTORY 
RECEPTOR TPCR85) 


311 


248/311 
(79%) 


276/311 
(88%) 


e-110 



The homology of these sequ^ces is shown gr^hically in the ClustalW analysis shown 
in Table 4E. 

Table 4£. QustalW Analysis of GPCR4 

1) GPCR4 (SEQ ID NO:14) 

2) gilll692541lgb|AAG39867,llAF282282 1 (AF282282) odorant receptor K23 [Mus musculus] (SEQ ID 
NO:53) 

3^ gilll692S3SlgblAAG39864.1|AF282279 1 fAF282279) odorant ieceptorK21 (Mus musculus] (SEQ E) 
NO:54) 

4) p|n6925391gbtAAG39866.11AF282281 1 (AF282281) odorant receptor K22 [Mus muscuhis] (SEQ ID 
NO:55) 

5) gil423701lpirllS29709 olfectory receptor 0R14 - rat (SEQ ID NO:56) 

6) g i |14423794lsp|Q15620iO8B8 HUMAN OLFACTORY RECEPTOR 8B8 (OLFACTORY RECEPTOR 
1PCR85) (SEQ ID NO:57) 



GPCR4 

gi|116925411 
gi 111692535 1 
gi 1 11692539 1 
gil423701| 
gi 1144237941 



GPCR4 

gi|116925411 
gij 11692535 1 
gi 1116925391 
gij 423701 I 
gi 1 14423794 1 



GPCR4 

gil 11692541 1 
gi 1116925351 
gil 116925391 
gi 1 4237011 
giI14423794l 



GPCR4 

gil 116925411 
gil 116925351 
gi 111692539 1 
gij 423701 I 
gil 144237941 
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6PCR4 

gi I 116925411 
91111692535) 
gl I 11692539 I 
gi 1 423701) 
gl 1 14423794 1 



GPCR4 

gl I 11692541) 
gl 1 11 692535 1 
gl I 11692539 I 
gl) 423701) 
gl)14423794) 



GPCR4 . 

gl) 11692541) 
gl) 11692535) 
gl) 11692539) 
gl) 423701) 
gl) 14423794) 



210 
..).. 



220 



). 



.). 



230 



.) 



240 



250 



.1 . 



IVVAgDaG^PIVTQ 
iSv.^DIGVPIVTI 
IVvBrDIGV?5VTI 
IVVAgDIGVPIVTI 
IVVAIDIS2V?IV|I 

SwE-tdigvpEvti 



jFISYALILSSILHijBSTEGRSKAFSTCSSHIIVVSL 
iFISYALILSSILHi-jHSTSGRSKAFSTCSSH^ilVVCL 
FISYALILSSlLRj^STEGRSKAFSTCSSHIljJvSL 
FISYALILSSILRI^iHSTEGRSKAFSTBsSHglVVCL 
FISYALILSSILRI-iHSTSGRSKAFSTCSSHaiVVCL 
TTSYALTLSSlfsHrrTsTEGRSKAFSTCSSHITiJvSL 



260 



I. 



270 



280 
..).. 



.) 



290 



.1. 



300 
..) 



FFGSGAF^r/LK?2SIL?Ll2;QGKVSSLFYTIBvPSLW?LIY3LRNKDm'^A 
FFGSGAFHYLg?PSgL§LDQGKVSSLFYTIVVPMLNPLIYSLRN'KDVKVA 

ffgsgafwylkpSsAlpHqgkvsslfytivvphlnpliyslrmkdvkva 
ffgsgafnylkppsilpldqgkvsslfy^ivvpmlhpliyslrnkdvkvf 
fgsgafr^3ylk2psilpldqgkvsslfytivvpmlnpliyslrnkdvkva 
ffgsgaf^]ylkp|3s^lsss5qg^vsslfyt5vvpmlr^ipliyslrwkdvkva 



310 

1. 




Table 4F lists flie domain description &om DOMAIN analysis results against GPCR4. 
This indicates that the GPCR4 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself 



Table 4F. Domain Analysis of GPCR4 

gnl I Pf am I pf amO 0001 . 7tm_l, 7 tranameinbrane receptor (rhodopain 

family). (SEQ ID NO: 58) 

Length = 254 residues, 94.9% aligned 

Score =62.0 bits (149), Expect ° 5e-ll 



GPCR4 : 


53 


Gnl ) P£am) pf amOOOOl 


: 14 


GPCR4 : 


113 


Gnl I Pf am) pf amOOOOl 


: 74 


GPCR4 : 


173 


Gnl) Pf am) pf amOOOOl 


: 131 


GPCR4 : 


224 


Gnl)Pfam)pfam00001 


: 185 


GPCR4 : 


280 


Gnl ) Pf am Ipf amOOOOl 


: 245 



HLHTPMYFFLFNLSLIDPCFSTTITPKMIJ!©FVSRKNIISFTGCMTQLFfTrFr^ 112 

I II II )!++ I I )+ I ) ) + ) ) + 

KIiRTPTNIFLLNLAVADLLFLLTLPPWALYyLVGGDWVFGDALCKLVGALFVVNGYASIL 73 

ILSAMAYDRYVMCNPIJiiYTVTMSCQVCLXIJiLGArGMGFAGAMAHTGSIftm^ 172 
+)+)++ l))+ll +)) ) + + +)+) + + ++ ++ 

LLTAISIDRYLAIVHPIiRYRRIRTPRRAKVLILLVWVLALLLSLPP LLFSWLRTVEE 130 



I +1 I 



+ 1 1 + 



)++++) I) 
-PLLVILVCYTRILRTLRKRARSQR 184 



I I 



++ I 



+ 1 I +i 



+ +1 + 



)l)+)l 
fSCLNPIIY 254 

The protein similarity infoimation, expression pattern, and map location for the 
olfactory receptor-like GPCR 4 protein and nucleic acid disclosed herein suggest that this 
olfectory receptor may have hnportant stractural and/or physiological functions characteristic 
of the olfectory receptor family. The nucleic acids and protems of the mvention are useful in 
potential diagnostic and therapeutic applications implicated m various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
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present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCn and III diseases (immune diseases), taste and scent detectability disorders, 
BurMtt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of appetite), noninsulin-dependent diabetes mellitus 
^IIDDMl), bacterial, fimgal, protozoal and viral infections (particularly infections caused by 
HIV-1 or HIV-2), pain, cancer (inchiding but not limited to neoplasm; adenocarcinoma 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asflm^, Parkinson's disease, 
acute heart failure, hypotension, hypertmsion, urinary retention; osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary ostoeodystrophy, angina pectoris, 
myocardial infarction, ulcers, astimaa, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) AcrocaUosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCR4 protem has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contCTiplated GPCR4 epitope is from about 
amino acids 220 to 240. In additional embodiments, a GPCR4 epitope is from about amino 
acids 280 to 3 10. The GPCR4 protein also have value in the development of powerful assay 
system for frmctional analysis of various human disorders, which will help in understanding of 
pathology of the disease and development of new drug targets for various disorders. 

GPCR5 

The disclosed GPCR5 nucleic acid of 1 103 nucleotides (also referred to as 
AC009758„dal) is shown in Table 5A, The disclosed GPCR5 open reading frame ("ORF") 
begins with a ATG at nucleotides 66-68 which encodes a serine (the first amino acid of the 
mature protein) and ending with a TAA codon at nucleotides 1020-1022. The start and stop 
codons of the open reading frame are hi^blighted in bold type. Putative untranslated regions, 
if any, are found upstream from the initiation codon and downstream from the termination 
codon. 
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Table 5A. GPCR5 nucleotide sequence (SEQ ID N0:15). 



TGCAGATTTTATCTTCTTTCTACCTCTGTGAGTAGAAGGTGAGGTTCTGANAGTTCTCCCC^ 
AACCACAGTGGCACTAGCC^^ 

TATCCCATTCTTCATTTCCTATGTCy^CCGCCCTTCTTGGGAACAGCCTGCTCATCTTCyVTTATCCTCAC^^ 

GCCTCCATGAACCCATGTACCTCOTCCTCTGCATGCTGGCTGGAGaVGACATTG^ 

CAGGCCTTAGCTATCTTCTGGTTCCGTGCTGGGGACATCTCCCTGGATCGTTGCATCACTCAGCT 

TTCCACCTTCATCTCTGAGTCAGGGATCTTGCTGGTGATGGCCTTTGA^ 

GGTACACCACCa^TTCrTACAAATGCTCTGATCAAGAAAATTTGTGTGACTGTCTCT 

TT<XCTATCATATTTCTTTTAAAAAGATTGACTTTCTGCCAGAATAATATTATTCC^ 

TGGCCTAGCCAAATATGCATGTAATGACATTCGAATAAACATTTGGTATGGGTTTTCCATTCTAATGTCGACG^ 

TCTTAGATGTTGTACTAATTTTTATTTCCTATATGCTGATTCTCCATGCTGTCTTCCACATGCCTTCTCCAGATGCT 

TGCCACAAAGCTCTCAACACTVTTTGGCTCCCATGTCTGCATCATCATCCTCTTTTATGGGT^^ 

CCTTACCCAGAGGTTTGGACGCCACATTCCACCTTGTATCCT^CATCCCGTTGGCTAATGTCT^ 

CTATGCTGAATCCCATTATTTATGGGATCAAAACCAAGCAAATCCAGGAAO^GGTGG^^ 

CAGAAAATAACTTTGGTTJIA AGAACTGAGTTTTCAGAATCrCTAGCTATCTGGTj^ 

GGGAGAGGTCAGCTGATACCGTAGA ' 



10 



15 



The disclosed GPCR5 of this invention maps to chromosome 1 1 and the GPCR5 the 
nucleic acid sequence of this invention has 687 of 1030 bases (66%) identical to a 
gb:GENBANK-ID:AF121975{acc:AF121975.1 mRNA &omMus musculus (Mus musculus 
odoiant receptor S18 gene, complete cds) (E = 6n€^\ Chromosome localization infomiation 
was assigned using OMIM, the electronic northern bioinformatic tool implemented by 
CuraGen Corporation, public ESTs, public literature references and/or gnomic clone 
homologies. This was executed to derive the chromosomal mapping of the SeqCalling 
assemblies, Genomic clones, literature references and/or EST sequences that were included in 
the invention. 

The disclosed GPCR5 polypqitide (SEQ ID N0:16) encoded protein having 318 
amino acid residues is presented in Table 5B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR5 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) with a certainty of 0.3000 or at the mitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a GPCR5 peptide is between amino 
acids 53 and 54, at: ILT-KR. 



20 



Table SB. Encoded GPCR5 protein sequence (SEQ ID NO:ld). 



MPTVNHSGTSHTVFHLLGIPGLQDOmWISIP^^ 

CTIPQALAIEWFRAGDISLDRCITQLFFIHSTFISESGIIJiVMAroHYIAICyPIiRyTT^ 

YGTIFPIIFLLKRLTFCQNNlIPHTFCEHIGIAKYACMDIRINIWYGFSIIiMSTVVLD^ 

SPDACHKALNTFGSHVCIIILFYGSGIFTILTQRFGRHIPPCIHIPLANVCIIJ^PMM 



The disclosed GPCR5 amino acid sequence of the protein of the invention was foimd 
to have 184 of 303 amino acid residues (60%) identical to, and 237 of 303 amino acid residues 
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(78%) similar to, the 321 amino acid residue ptnr.SPTREMBL-ACC:Q9WU89 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR S18) (E = 1.8e ^^^). 

GPCRS is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Bxurkitt lymphoma cell lin^, 

5 corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal hver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC n and III 

10 nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCaUing sources, public EST 

IS sources, literature sources, and/or RACE sources. 

The amino acid sequence of GPCRS has high homology to other proteins as shown in 
Table SC. 

Table 5C. BLASTX results for GPCRS 

Smallest 
Sura 

Reading High Prob 

Sequences producing High-scorlng Segment Pairs; Score P(N) 

Ptnr;SPTR™BIr-ACC;Q9W089 ODOR RECP - Mus MusculuSr 321 aa,.. 1008 1 .86-101 

The disclosed GPCRS has homology to the anodno acid sequences shown in the 
20 BLASTP data listed in Table SD. 



Table 5D. BLASTP results for GPCRS 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gil 9938014 IreflNP 064 
686.1! 


odorant receptor 
Si 8 gene [Mus 
musculus] 


321 


184/303 
(60%) 


237/303 
(77%) 


6e-93 


gi|7305349|ref INF 038 
647.11 


MOR 3'Betal [Mus 
musculus] 


326 


168/307 
(54%) 


227/307 
(73%) 


2e-79 


qi 1 6532001 | gb | AAD2759 
6.2IAF121976 1 


odorant receptor 
319 [Mus 
musculus] 


339 


149/293 
(50%) 


214/293 
(72%) 


6e-75 
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gil 14423837 |sptQ9H346 
lOYDl HOMAN 


OLFACTORY 
RECEPTOR 52D1 
(HOR5*BETA14) 


318 


153/299 
(51%) 


212/299 
(70%) 


9e-74 


gi 19935442 1 reflNP 064 
ooB.X \ 


odorant receptor 
S46 gene [Mus 
musculus] 


318 


154/305 
(50%) 


212/305 
(69%) 


4e-69 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5E. 



Table 5£. ClustalW Analysis of GPCR5 

1) GPCR5(SEQIDNO:16) 

2) gil9938014|re flNP 064686.1| (NM_020290) odorant receptor SI 8 gene [Mus musculus] (SEQ ID NO:59) 

3) gil7305349lreflNP 038647.1| (N]!yL013619) olfactory receptor 67 |Miis musculus] (SEQ K) NO:60) 

4) gil6532001|gblAAD27S96.2IAF121976 1 (AF121976) odorant receptor S19 (Mus musculus] (SEQ ED NO-61) 

5) gi|14423837lspl09H346|QYDl HUMAN OLFACTORY RECEPTOR 52D1 (HORSBETAM) (SEQ JD 
NO:62) 

6) gil993S442lreflNP 064688.1| (NM_020292) odorant receptor S46 gene [Mns musculus] (SEQ ID NO:63) 



GPCR5 

gl 1 9938014} 
gi 1 7305349 1 
gil 65320011 
gi)14423837| 
gil9935442| 



GPCR5 

gil 99380141 
gil 7305349 1 
gij 6532001 1 
gi 114423837 1 
gil 9935442 1 



GPCR5 

gij 9938014} 
gil 7305349 1 
gil 6532001 I 
gil 14423837 1 
gil 9935442 1 



GPCR5 

gij 9938014 I 
gi|7305349| 
gil 65320011 
gil 144238371 
gil 9935442 1 



GPCR5 

gil 9938014 1 
gil 7305349 1 
gil 65320011 
giU4423837| 
gil 99354421 



GPCR5 




260 



270 

1. 



280 





DAgHKALMT 




GSHiSc 



290 

...,|..,.l.... 
iQl^GSGlgj^lii 



300 
..I 



40 



wo 02/46229 



PCT/USOl/46530 



gi 1 9938014 I 
gi|7305349| 
gi I 65320011 
gi 1 14423837 1 
gi 199354421 



GPCR5 

gi 19938014 1 
gil73053491 
gi 165320011 
gi 114423837 1 
gi| 9935442 1 




GPCR5 

gi 1 99380141 
gi|7305349l 
gi I 65320011 
gill4423837| 
gi 19935442} 



V 

DSRC 

DD- 



Table 5F lists the domain description from DOMAIN analysis results against GPCR2a. 
This indicates tliat the GPCR2a sequence has properties similar to fhose of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 5F. Domain Analysis of GPCR5 

gnl I Pf ami pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO: 64) 

Length ^ 254 residues, 100.0% aligned 

Score = 87.4 bits (215) , Expect « le-18 



GPCR5: 


43 


Gnl 1 Pfamlpf amOOOOl 


: 1 


GPCR5: 


103 


Gnl I PfamlpfamOOOOl 


: 61 


GPCR5: 


163 


Gnl 1 Pf amlpfaraOOOOl 


: 121 


GPCR5: 


223 


Gnl I PfamlpfamOOOOl 


: 181 


GPCR5: 


281 


Gnl I Pf am) pf amOOOOl 


: 241 



GNSLLIFIILTKRSLHEPMYLFLCMLAGADIVLSTCTXPQALAIFWFRAGDISLDRCITQ 102 
II l+l +11+11 +11 II II++ I II I 

GNLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYIiVGGDWVFGDALCKLV 60 



+ +1 ++ I l + M +111! II I + + I + + I + 

GALFVVNGYASILLLTAISIDRniMVHPLRYRRIRTPRRAKVLILLVWVLAI^ 120 



I + I 



I + 



I ++ + 



+ + 



+ 1+ I 



+ 1 



1 +! 



tlilll 

iAYVNSCLNPIIY 254 

The protein similacity infoimation, expression pattern, and map location for the 
olfectory recq)tor-like GPC3E15 protein and nucleic acid disclosed herein suggest that this 
olfectory receptor may have important structural and/or physiological functions characteristic 
10 of the olfactory receptor femily. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic applications implicated in various GPCR- or olfectory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suflfering fiom: developmental 
diseases, MHCn and in diseases (immune diseases), taste and scent detectability disorders. 
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Burldtt's lyiiq)homa, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoieception, cell growth rate disorders; cell shape 
disorders, feeding disorders; control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of apetite), noninsulin-dependent diabetes meUitus 
5 (NIDDMl), bacterial, fungal, protozoal and viral infections (particularly infections caused by 
HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, asthma, Paikmson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albrigiht hereditary ostoeodystrophy, angma pectoris, 

10 myocardial infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophrenia, manic depression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 

15 disorders of the like. 

The disclosed GPCR5 protein has multiple hydrophilic regions, each of which can be 
used as an immunogea fix one embodiment, a contemplated GPCR5 epitope is fix>m about 
170 to 175 amino acids . In additional embodiments, a GPCR5 epitope is from about amino 
acids 180 to 185, from about amino acids 190 to 192, from about amino acids 195 to 198, from 

20 240 to 245, &om about 290 to 295, from 298 to 300 and from 3 10 to 320. The GPCR5 protein 
also have value in the development of powerfiil assay system for frmctional analysis of various 
human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

GPCR6 

25 The disclosed GPCR6 nucleic acid of 972 nucleotides (also referred to as CG50149- 

01) is shown in Table 6A. The disclosed GPCR6 open reading fi:ame ("ORF'O begins with a 
ATG at nucleotides 18-20 and ending with a TGA codon at nucleotides 963-965. The start 
and stop codons of the open reading frame are highlighted in bold type. Putative untranslated 
regions, if any, are found upstream from the initiation codon and downstream from the 

30 termination codon. 
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Table GPCR6 nucleotide sequence (SEQ ID NO:17). 

AAACTTGGACGATCGACA TGGAAATTGTCrCCACAGGft?^ 

GACATCCCTGAACTGCATTTCTTGTTTTTTATTGTATTCACTGCTGTCTATGTCTTCATCATCATAGGGAAT^ 

GATTATTGTAGCAGTGGTTAGCTCCCAGAGGCTCCACAAACCCATGTATATTTTCT 

ATATTCTCTACACCTCCGCAGTGATGCCAAAAATGCTGGAGGGCTTCCTGCAAGAAGCAACT^^ 

TGCTTGCTCCAGTTCTTTATCTTCGGCTCTCTAGCCAC».GCTGAATGCTTACTC 

CTACCTGGCAATTTGCTACCCACTCCACTACCCACr^ 

(XTGGCTCTCTGGATTTGTGGTAGATGGACTGGTTGTGGCCCTGGTGGCCaVGCTGA^ 
ATTGACCAGTTTTACTGTGACTTTATGCTTTTCGTGGGCCTGGOTTGCTOT 
TCrCATTCTGTCTGTGTTCTGCCTCACTATTCCTTTTGGACTGATTCTGACATCTTATG^ 
TGCTGAGAGTTCCTGCTGGGGCAAGCAGGAGAAGGGCTTTCTCCACATGCTCCTC 

TTCTATGGAACGCTCATGATCTTTTATGTTGCACCCTCTGCTGTCCATTCCCAGCTCCTCTCCAAGGTCTTCT 
GCTCTAC^CTGTGGTCACCCCrCTCTTCAATCCTGTGATCTATACa^TGAGG;^ 

GGAAGATTCTCTGTATCAAACAAACTGAAACACrTGATa?GAMG 



The GPCR6 flie nucleic add sequence of this invention has 595 of 707 bases (84%) 
identical to a gb:GENBANK-ID:AF0440381acc:AF044038.1 mRNA fix>m Marmota marmota 
(Marmota marmota clone AMOR 6 olfactory receptor mRNA, partial cds) (E = 5,0e*^^^). 

5 The disclosed GPCR6 polypeptide (SEQ ID NO: 1 8) encoded protein having 315 

amino acid residues is presented in Table 6B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR6 has a signal peptide and is likely to be 
localized at tiie plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 

10 (membrane) with a certainty of 0.3000 or at the microbody peroxisome) with a certainty of 
0.3000. The most likely cleavage site for a GPCR6 peptide is betnreen amino acids 54 and 55, 
at: VSS-QR 



Table 6B. Encoded GPCR6 protein sequence (SEQ ID NO:18). 

MEIVSTGNETITEFVLLGFYDIPELHFLFFIVFTAVYVFIIIGNMLIIVAVVSSQRLHKPMYIFI^ 
AVMPKMLEGFLQEATISVAGCLIiQFFIFGSLATAECLLLAVMAYDRYI^ 

WDGLWALVAQLRFCGPNHIDQFYCDFMLFVGLACSDPRVAQVTTLILSVFCLTIPFGLILTSYARIWAVLRVPA 

GASRRRAFSTCSSHLAVVTTFYGTIiMIFYVAPSAVHSQLLSKVFSLLYTVVTPLFNPVI 

KQTETLD 



The disclosed GPCR6 amino acid sequence of the protein of the invention was found 
15 to have 140 of 297 amino acid residues (47%) identical to, and 188 of 297 amino acid residues 
(63%) similar to, the 324 amino acid residue ptnr SPTREMBL-ACC:Q9WU86 protein from 
Mus musculus (Mouse) (ODORANT RECEPTOR SI) (E = L2e'^^). 

GPCR6 is expressed in at least the following tissues: ^ical microvilli of the retinal 
pigpient qpithelium, arterial (aortic), basal forebrain, brain, Buitdtt lynq)homa cell lines, 
20 corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 

cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, limg lymphoma 
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cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC n and m 
n^ous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
5 tissue. This inforaiation was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to SeqCalling souices, pubhc EST 
sources, Uterature sources, and/or RACE sources. 

Possible SNPs found for GPCR6 are listed in Tables 6C. 



Table 6C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


376 


OT 


120 


Ala>Val 


810 


G>A 


265 


Ala>Thr 



10 The amino acid sequence of GPCR6 has high homology to other proteins as shown in 

Table 6D. 



Table 6D. BLASTX results for GFCR6 

Smallest 
Sum 

Reading High Prob 

Sequences producing High-scoring Segment Pairs; score p(N) 

Ptnr:SPTREMBL"ACC;Q9W086 ODOR RECP Sl -Mus Musculus^ 324 aa. 698 1.2e-68 

The disclosed GPCR6 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 6E. 

15 



Table 6E. BLASTP results for GPCR6 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi|7363441|ref INP 039 
225.11 


olfactory 
receptor, family 
11, subfamily A, 
member 1 
[Homo sapiens] 


315 


315/315 
(100%) 


315/315 
(100%) 


e-148 


gi 1 12054 471 1 emb 1 CAC20 
543.11 


olfactory 
receptor [Homo 
sapiens] 


315 


314/315 
(99%) 


314/315 
(99%) 


e-147 


gi 1 5901488 I qb I AAD5530 
9.11AF044038 1 


olfactory 
receptor [Marmota 
marmota] 


236 


194/236 
(82%) 


210/236 
(88%) 


le-88 


gi|7242165|ref INP 035 
113.11 


olfactory 
receptor 41 [Mus 
mus cuius] 


327 


133/305 
(43%) 


191/305 
(62%) 


le-61 
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gi|13928994|ref INP 11 


olfactory 


327 


133/307 


194/307 


6e-61 


3898.11 


receptor 41 




(43%) 


(62%) 






[Rattus 












norvegicus] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6F. 

Table 6F. ClustalW Analysis of GPCR6 

1) GPCR6 (SEQ ID NO:18) 

2) Hil7363441treflNP 039225.1) (NM_013937) olfectory receptor, fanuly 1 1, subfenuly A, member 1 [Homo 
sapiens] (SEQ ID NO:65) 

3) gill20S4471lemblCAC20S43.1l (AJ302623) olfectoiy receptor {Homo sapiens] (SEQ ID NO:66) 

4) gil5901488|gb|AAD5S309.1IAF044038 1 (AF04403 8) olfectory receptor [Mannota marmota] (SEQ ID 

NO:67) 

5) gil7242165|reflNP 035113.11 0^_010983) olfactory receptor 41 [Mus mnsculus] (SEQ ID NO:68) 

6) gill3928994lreflNP 113898.11 (NM_031710) olfectory receptor 41 [Rattus norvegicus] (SEQ ID NO:69) 



GPCR6 

gi|73634411 
gi|12054471! 
gi 1 5901488 I 
gi 1 7242165 1 
gi 113928994 1 



1. 



10 



20 



1. 



30 
.1-. 



1. 



40 



50 



•ISIVSTGKETITEFVLLGFYDIPELHFLFFIVrTAVYVFIIIGMMLIIVA 
:':EIVSTGNETITEFVLLGFYDIPELHFLFFIVFTAVYVFIi:GnMI.IIVA 
MEIVSTGMETITSFVLLGFYDIPELHFLFFIVFTAVYVFIIIGKi-iLIIVA 



GPCR6 

gi 173634411 
gill2054471| 
gi 1 59014881 
gi 17242165 1 
gi I 139289941 



GPCR6 

gi 17363441) 
gi 112054471 1 
gi|5901488| 
gil 7242165 1 
gi I 139289941 



GPCR6 

gil 7363441 I 
gil 120544711 
gil 59014881 
gi 17242165 1 
gi) 139289941 



GPCR6 

gil 73634411 
gil 120544711 
gil 59014881 
gil 7242165 1 
gil 139289941 




GPCR6 

gil 73634411 
gil 12054471 I 



1. 



260 



I 



270 



1 



280 



.1. 



290 
..1.. 



1. 



300 
..1 



LAVVTTFYGTLMIFYVAPSAVHSQLLSKVFSLLYTVVTPLFNPVIYTMRb: 
LAVVTTFYGTLMIFYVAPSAVKSQLLSKVFSIiLYTVVTPLFNPVIYT.MRN 
LAVVTTFYGTLMIFYVAPSAVHSQLLSKVFSLLYTVVTPLFNPVIYTKiRK 
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giI5901488| 
giI7242165| 
gil 13928994 1 



GPCR6 

gi 1 7363441 1 
gi|12054471| 
gi 1 5901488 1 
gi)7242165| 
gil 13928994 1 
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310 



I. 



320 



K E VH QA LRK X LC I KQT ETLD 
KEVHQALRKILCIKQTETLC 
KEVKQALRKILCIKQTETLD 



SSRD6 
EC6SKXG 



Table 6G lists the domain description from DOMAIN analysis results against GPCR6. 
This indicates that the GPCR6 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 6G. Domain Analysis of GPCR6 

qnl I Pfaml pfamOOOOl , 7tiii_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:70) 

Length = 254 residues, 100.0% aligned 

Score » 99-8 bits (247), Expect = 2e-22 



43 GNMLIIVAWSSQRiaiKPMyiFLA»LSFLDILYTSAVMPKMLEGFLQEA--TISVAGCLLQ 101 

+ I + ++ I III IK 1 + 1+ +11+ ) I I 

1 Q^LLVILVIIJlTKKIiRTPTNIElJjaAVADIJ,FLLTLPPW^ 60 



102 FPIFGSIATAECLUAVMAYDRYIJaCYPiaYPLLMGPRRYMGLVVT^ 161 

+ 1 I III ++ I mil +11 I + ill I++ 1+ ++ + 

61 GftI.FVVNGYASIIiIJ.TAISIDRYIJaVHPLRYRRIRTPRiaKVLIlJ,V^^ 120 

162 ALVAQLRFCGPNHIDQFYCDFMLFVGLACSDPRVAQVTTLILSVFCLTIPFGLILTSYAR 221 

I I + I + 1+ ++ +1 +11 I I 

121 LFSWLRTVEE6N TTVCLIDF PEESVKRSYVLLSTLVGFVLPLI.VII.VCYTR 171 

222 IWAVLRV PAGASRRRAFSTCSSHLAWTTFYGTLMIFYVAP SAVHS 268 

1+ + + + + 1+ I + I + ++ + I 

172 ILRTLRKRARSQRSLKRRSSSERKAAKffiiLVVVVVPVLCWLPYHl^ 231 

269 QLIiSKVFSLLYTWTPLFNPVIY 291 

+ + +1 I H + ll 
232 LPTALLITLWLAYVNSCI.NPIIY 254 



GPCR6: 

Gnl I Pf amlpfamOOOOl 
GPCR6: 

Gzai PfarajpfamOOOOl 
GPCR6: 

Gnl I Pf amlpfamOOOOl 
GPCR6: 

Gnlj Pf amlpfamOOOOl 
GPCR6: 

Gnl 1 Pf amlpfamOOOOl 

The protein sinularity infonnation, expression pattern, and map location for the 
olfactory receptor-like GPCR6 protein and nucleic acid disclosed herein suggest that this 
olfectory receptor may have important stractural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and thenq)eutic applications implicated in various GPCR- or olfactory 
receptor (OR)-related pathologies and/or disorders. For example, flie compositions of the 
present mvention will have efficacy for treatment of patients suffering fiom: developmental 
diseases, MHCn and m diseases (unmune diseases), taste and scent detectability disorders, 
Burkitt's lymphoma, corticoneurogenic disease, signal transduction pathway disorders, retmal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding; potential obesity due to over-eating; potential 
disorders due to starvation (lack of apetite), noninsulin-dependent diabetes mellitus 
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(NIDDMl), bacterial, fimgal, protozoal and viral infectioiis particularly infections caused by 
HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
5 multiple sclerosis; and treatment of Albright hereditary ostoeodystrophy, angma pectoris, 
myocardial infarction, uIccts, asthma, allergies, benign prostatic hypertrophy, and psychotic 
and neurological disorders, including anxiety, schizophr^a, manic dq)ression, delirium, 
dementia, severe mental retardation, dentatorabro-pallidoluysian atrophy(DRPLA) 
hypophosphatemic rickets, autosomal dommant (2) acrocallosal syndrome and dyskinesias, 
10 such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the Uke. 

The disclosed GPCR6 protein has multiple hydrophilic regions, each of which can be 
used as an immunogen In one embodiment, a contemplated GPCR6 epitope is from about 
amino acids 160 to 165. In additional embodiments, a GPCR6 epitope is from about amino 
15 acids 230 to 235, from about amino acids 285 to 295, and from 305 to 310. The GPCR6 

protein also have value in the development of powerful assay system for functional analysis of 
various human disorders, which will help in understanding of pafliology of the disease and 
development of new drag targets for various disorders. 

GPCR7 

20 The disclosed GPCR7 nucleic acid of 1383 nucleotides (also referred to as 

GM_33202597_A_dal) is shown m Table 7A. The disclosed GPCR7 open reading frame 
("ORF") begins with a ATG at nucleotides 6-8 and ending Avith a TGA codon at nucleotides 
939-941. The start and stop codons of the open reading frame are highlighted in bold type. 
Putative imtranslated regions, if any, are found iq)stream from the initiation codon and 

25 downstream from the termination codon. 
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Table 7A. GPCR7 nucleotide sequence (SEQ ID N0:19). 

TAGAflA TGGAACGACCACAAAGTGATOTTAACCAAACTGAAGTTGCTGjATTTOT^ 

TGGGATATTCAGATTGTACATGCTGCTCTATTCTTCCTAGTTTACCTGGCAGCTGTCATAGGAAATCTCCTA^ 

CATACTTACCy^CTCTGGATGTTCACCTCCAAACCCCAATGTATTTCTTTTTGAGAAACTTGTCTTTCTTO^ 

GTTACATCTCTGTCACAATTCCAAAATCTATTGTTAGTTCCTTGACTCATGATACTTCCATTTCT^ 

GCTCTGCAAGCCTTCTTTTTCATGGACTTGGCAACTACGGAGGTAGCCATCCTTACAGTGATGTC^ 

TATGGCCTVTCTGCCGGCCTTTACATTATGAGGTttTCATAAACCAAGGTGTCTGTCTGAGGATGATGGCCATGTC^ 

GGCTCAGTGGGGTGATCTGTGGATTCATGO^TGTGATAGCAACATTCTCATTACaiTTCT 

CGTCAATTTTTCTGTAATATTCCACAGCTCCTAAGCCTCTTAGACCCCAAAGTA^ 

GGTTTTTGGTACAAGTCTTGTGATAATCTCCTTTGTTGTAATTACrCTCTCCTACATGTACATTTm 

TGAGGATTCCTTCTAAGGAGGGTAGATCAAAAACATTTTCTACCTGCATTCCACATCTTGTGGTTGTAACACT 

ATGATATCTGGCAGCATTGCCTATGTGAAGCCAATTTCAAATTCTCCCCCCGTTCTGGATGTTTTCCTGTCTGCGTT 

CTACACAGTCGTGCCCCCGACCCTGAACCCCGTCATCTATAGTCTGAGGAATAGGGACATGAAGGCAGCCCTGAGAA 

GGCAGTGTGGTCC CTGAGAAGGCAGTGTGGTATGCTAGATGAAGAATTTGATTACGGACCA6ACTCTTGAACTCTTG 

CTCTAATCAGGCAATTTGTAAACTCTCTGGGCTTATATTTTCAATTGATTGCTGAGCTCTTO 

AAATTCAGCTATAGTTTACCATACTAACCATATTTGGGTGAATTCAACCTTAGAATGCACTAAAAGGTACTO 

TGTTCAAAACATTAGAACTTGTGCTTTTATTCATTTTTATGAGTTGTAGATCTCAAAATTTTATAAATTATATTG 

CTCAGTAATACAACATATTAATTAATATAAAAGTGAATTACTAATATAAATGAATTACTACCGTATGTGTATATTAA 

TTACAGCAGAACAAGATCATATGGATTAAAAACAACCAAATGGAAAATAAACATAAGGTAAC^ 



The disclosed GPCR7 of this invention maps to chromosome 1 the GPCR7 the nucleic 
acid sequence of this invention has 583 of 916 bases (63%) identical to a gb:GENBANK- 
ID:RATOLFPROQlacc:M6439Ll mSNA&omRattus norvegicus (Rat olfactory protein 
5 mRNA, complete cds) (E = 1 • le"^^. Chromosome localization infomiation was assigned using 
OMM , the electronic northern bioinfonnatic tool implemented by CuraGen Corporation, 
public ESTs, pubUc literature references and/or genomic clone homologies. This was executed 
to derive the chromosomal mapping of the SeqCalling assemblies. Genomic clones, Uterature 
references and/or EST sequences that were included in the invention. 

10 The disclosed GPCR7 polypeptide (SEQ ID NO:20) encoded protein having 311 

amino acid residues is presented in Table 7B using the one*letter anuno acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR7 has a signal peptide and is likely to be 
localized at the plasma membrane with a certamty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 

15 (membrane) with a certainty of 0.3000 or at the mitochondrial inner membrane with a 

certainty of 0.0300. The most likely cleavage site for a GPCR7 peptide is between amino 
acids 59 and 60, at: VHL-QT. 



Table 7B. Encoded GPCR7 protein sequence (SEQ D) NO:20). 

MERPQSDFNQTEVAEFFLMGFSNSWDIQIVHAALFFLVYIAAVIGNLLIIILTTLDVHI^ 

ISVTIPKSIVSSLTHDTSISFFGCALQAFFEMDLATTEVAILTVMSYDRYMAICRPIJrraviINQGV 

SGVICGFMHVIATFSLPFCGRNRIRQFFCNIPQLLSLLDPKVITIEIGVMVFGTSLVIISFVVITLSYMYIFSVIMR 

IPSKEGRSKTFSTCIPHLVVVTLFMISGSlAYVKPISNSPPVLDVFLSAFYTVVPPTLNPViySLRNRDM^ 

CGP 



The disclosed GPCR7 amino acid sequence of the protein of the invention was foimd 
20 to have 154 of 299 amino acid residues (51%) identical to, and 205 of 299 amino acid residues 
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(68%) similar to, the 321 amino acid residue ptnr:SFrR£MBL-ACC:(^UGF5 protein finrn 
Homo sapiens (Human) (BA1S0A6.4 (NOVEL 7 TRANSMEMBRANE RECEPTOR 
(RHODOPSIN FAMILY) (OLFACTORY RECEPTOR LIKE) PROTEIN (HS6M1-28) (E = 
2.7e-^. 

GPCR7 disclosed in this invention is e7q)ressed in at least the following tissues: 
hematopoietic tissues. Ttiis infonnation was d^ved by detennining the tissue sources of the 
sequences that were included in &e inv^tion including but not limited to SeqCalling sources. 

Possible SNPs found for GPCR7 are listed in Tables 7C and 7D. 



Table 7C: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


419 


16 


T>C 


0.250 


699 


37 


A>T 


0.054 


821 


54 


OT 


• 0.074 


929 


58 


A>G 


0.052 


961 


51 


T>- 


0.059 


972 


51 


O- 


0.039 


1368 


7 


A>- 


0.286 




Table 7D: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


459 


T>C 


152 


Ser>Pro 


566 


G>A 


Silent 


N/A 


967 


A>G 


Silent 


N/A 



The amino acid sequence of GPCR7 has high homology to other proteins as shown in 
Table 7E. 



Table 7£. BLASTX results for GPCR7 



Smallest 
Sum 

Reading High Prob 

Sequences producing High-scoring Segment Pairs: . Score P(N) 

ptnr:SPTREMBL-ACC:Q90GF5 OLF RECP - Homo Sapiens^ 321 aa. 808 2.7e-80 



The disclosed GPO^? has homology to the amino acid sequences shown in the 
BLASTP data Usted in Table 7F. 
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». Hmt^ » ^ • -.a* «IW ..• H Mttt ^ lUII 



Table 7F. BLASTP results for GPCR7 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


SPIQ9UGF5I05U1 HUMAN 


OLFACTORY 
RECEPTOR 501 
(HS6M1-28) 


321 


154/299 
(51%) 


205/299 
(68%) 


3e-85 


enib ICAC43449.il 


dM538M10.6 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-28) 
[Mus musculus] 


321 


152/299 
(50%) 


205/299 
(67%) 


le-80 


einb|CAC43446.11 


dM538M10,3 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein) [Mus 
musculus] 


304 


146/292 
(50%) 


198/292 
(67%) 


le-79 


einb|CAC43445.1| 


dM538M10,2 (novel 
7 transmembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein) [Mus 
musculus] 


320 


148/299 
(49%) 


203/299 
(67%) 


2e-78 


enib ICAC43448.il 


dM538M10.5 (novel 
7 treuismembrane 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-28) 
[Mus musculus] 


312 


142/299 
(47%) 


202/299 
(67%) 


9e-78 



The homology of these sequences is shown gnq)hically in the ClustalW analysis shovm 
in Table 7G. 



Table 7G. ClustalW Analysis of GPCR7 

1) GPCR7 (SEQ ID NO:20) 

2) SPI09UGF5IOSU1 HUMAN OLFACTORY RECEPTOR 5U1 (HS6M1-28) (SEQ ID N0:71) 

3) emblCAC43449.1| (AL136158) dMS38M10.6 (novel 7 transmeiribrane receptor (rhodopsin femily) (ol&ctoiy 
receptor like) protein similar to human HS6M1-28) [Mus musculus] (SEQ ID 1^0:72) 

4) emblCAC43446.1| (AL1361S8) dMS38M10.3 (novel 7 tcansmemhrane receptor (diodopsin fenuly) (ot&ctory 
recq>tor like) protein) ^us musculus] (SEQ ID NO:73) 
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5) emb |CAC4344S.ll (AL136158) dM538Ml0.2 (novel 7 transnafiiribraiie receptor (Aodopsin ftmily) (olfiictoiy 
receptor like) protein) [Mus musculus] (SEQ ID NO:74) 

6) emb |CAC43448.ll (AL136158) dM538M105 (novel 7 tansmembiane receptor (rhodopsin fenrily) (olfectoiy 
receptor like) protein similar to human HS6M1-28) [Mus musculus] (SEQ ID N0:7S) 



GPCR7 

sp|Q9UGF51 

eiDb|CAC43449.1| 

einb|CAC43446.11 

einbiCAC43445.1l 

emb I CAC43448.il 



GPCR7 

SPIQ9UGF51 

emb I CAC43449.il 

emb lCAC43446.il 

eiBblCAC43445.ll 

emb I CAC43448.il 



GPCR7 

sp|Q9aGF5| 

eiDb I CAC43449.il 

embiCAC43446.1{ 

emb] CAC43445.il 

emblCAC43448.11 



GPCR7 
splQ9nGF5| 
emblCAC43449.11 
emb I CAC43446.il 
esibl CAC43445.il 
emb I CAC43448.il 



GPCR7 

splQ9UGF5l 

eznb|CAC43449.1i 

ezift>)CAC43446.1| 

enib I CAC43445.il 

exnb1CAC4344e.ll 



GPCR7 

splQ90GF5| 

embtCAC43449.11 

emb|CAC43446.1| 

einblCAC43445.1| 

emb I CAC43448.il 



GPCR7 
sp|Q90GF5| 
embi CAC43449.il 
emb I CAC43446.il 
eiDb|CAC43445.1| 
emb|CAC43448.1| 




310 
..I 



320 




Table 7H lists the domain description from DOMAIN analysis results against GPCR7. 
This indicates that the GPCR7 sequence has properties sunilar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 
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Table 7H, Domain Analysis of GPCR7 

qnl I PfamlpfamOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO:76) 

Length = 254 residues, 100-0% aligned 

Score « 99,0 bits (245)/ Expect = 46-22 



GPCR7 : 45 GNLLIIIXjTTLDVHLQTPMYFHXRNLSFLDFCYISVTIPKSIVSSLTHDTSISFFGCALQ 104 

nii+i++ i+n n n+ I ++ i ++ + i i i 

GnllPfamlpfazoOOOOl: 1 GNIiLVILVIZiRTKKLRTPTKIFLUniAVADLLFLLTLPPHALYYLVGGI^ 60 

GPCR7: 105 AFFFMDIATTEVAILTVMSYDRYMAICRPLHYEVIINCKSVCIiRMMAMSWliSGVICGFMH^ 164 

1+ + +11 +1 ni + ll II I 1 ++ + 14- ++ + 

Gnl I P£amlpf amOOOOl : 61 GALFVVNGYASILLLTAXSXDRYLAIVHPLRYRRIRTPRRAKVLIIiLVHVLALLLSLPPL 120 

GPCR7 : 165 lATFSIiPFCGBNRIRQFFCHIPQLLSLLDPKVITIEIGVMVFGTSLVIlSFWITLSYMY 224 

+ ++ 1 + + +1+1+ II + ++ II 

Gnl I Pf ami pf amOOOOl : 121 LFSIttiRTVEEGimrVCLIDFPBESVKRSYVLLSTLVGFVLPLLVILVCYTRILR 180 

GPCR7 : 225 IFSVIMRIPSKEGRSKTFSTCIPHLVWTI»FMISGSIAYVKPISNSPPVLDV FLSA 280 

++ I I + +1 I ++ + + + + ++ 

Gnll PfamlpfamOOOOl: 181 RSQRSLKRRSSSERKAAKMIJiVVVVVFVLCWLPYHIVIiLLDSLCIJiSIWRV^ 240 

GPCR7: 281 FYTWPPTLNPVIY 294 

+ I iH+n 

Gnlj PfamlpfamOOOOl: 241 HLAYVNSCIiNPIIY 254 

The protein similarity information, ^ression pattern, and map location for the 

5 ol&ctory receptor-like GPCR7 protein and nucleic acid disclosed herem suggest that this 
ol&ctory recqitor may have important stmctural and/or physiological fimctions characteristic 
of the rhodopsin*like GPCR family. The nucleic acids and proteins of the invention are useful 
in potential diagnostic and therapeutic applications implicated in various GPCR- or olfactory 
receptor (OR>related pathologies and/or disorders. For example, the compositions of the 

10 present invention will have efficacy for treatment of patients suffering from: disorders of the 
olfactory system reproduptive system, dendritic cells, NK cells and mast cell/basophils (based 
on the expression of olfactory receptors like genes in these organs) and other diseases, 
disorders and conditions of the like and other diseases, disord^ and conditions of the like. 
Based on the Taqman r^ults, the presence of the novel GPC^7 on NK cells implies 

15 some role for GPCR7 and its ligand in either the trafficking or the effector action of NK cells 
to sites of inflammation, transplantation, tumor sites or infection. As NK cells are of 
importance in the eradication of tumors as well as virally infected cells, GPCR7 may play a 
role in NK cell action in tumor rejection, where the Ugand could be used to augment 
trafficking or effector action of NK cells. Alternatively a mAb could be used to block GPCR7 

20 which could prove useful in transplantation of organs or bone marrow. 

The presence of the orphan chemokine receptor on dendritic cells suggests that GPCR7 

and its ligand could be involved in trafficking and localization of dendritic cells in lymphoid 

organs at sites of antigen presentation. Also ligand action on the dendritic cell may alter the 

antigen presenting properties of the dendritic cell and direct T cell activation to either Thl, 
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Th2 or a Trl cell response. Therefore blockade of this orphan chemoldne recq)tor with a mAb 
may alter the immune response in terms of magnitude aad also the type of response generated. 
Altematively the ligand could be used to modulate immune response. Due to this, mAb to the 
GPCR or its ligand may be of useful on redirectmg the hnmune response in chronic 

5 inflammatory diseases such as Rheumatoid Arthritis, Inflammatory Bowel disease. Multiple 
Sclerosis, atopic deraiatitis, allergic rhinitis and asthma between Thl and Th2 responses. 

The presence of GPCR7 on a cell Ime KU-812 which has properties of mast cell and 
basophils suggests that GPCR7 and its ligand may modulate mast cell and basophil trafficking 
and localizsdon as well as their effector action. Therefore the ligand or a mAb to GPCR7 may 

10 prove useful in blockmg mast cell action and therefore be of use in diseases/conditions such as 
asthma, allergy, inflammation and infections. 

The disclosed GPCR7 protein has multiple hydrophilic regions, each of which can be 
used as an inoununogen. In one embodiment, a contemplated GPCR7 epitope is from about 
amino acids 5 to 10. In additional embodiments, a GPCR7 epitope is from about amino acids 

15 140 to 145, from about amino acids 170 to 175, from 240 to 250, and from 280 to 3 10. The 
GPCR7 protein also have value in the development of powerful assay system for functional 
analysis of various himian disorders, which will help in understanding of pathology of the 
disease and development of new dmg targets for various disorders. 

GPCR8 

20 The disclosed GPCR8 nucleic acid of 958 nucleotides (also referred to 

AC076959_da2) is shown in Table 8 A. The disclosed GPCR8 open reading frame ("ORF'O 
begms with a ATG at nucleotides 4-7 and ending wifli a TGA codon at nucleotides 934-936. 
The start and stop codons of tiie open reading frame are highhghted in bold type. Putative 
untranslated regions, if any, are found upstream from the initiation codon and downstream 

25 from the termination codon. 

Table 8A. GPCR8 nucleotide sequence (SEQ ID NO:21). 

"aao itggaaagcaatctvgacctggatcacagaagtcatcctgttgggattcc^^ 

CCTCTTTGGGTTTOTCTTGCTATTCTACAGCTTAACCCTGATGGGAAATGGGATTATCCTGGGG 

ACTCTAGACTGCACACACCCATGTATGTCTTCCTGTCACACCTGGCCATTGTGGACATGTCCTATGC^ 

GTCCCTAAGATGCTAGO^TCTTGTGATGCACAT^AAAAGTCATCTCCTTTGCTCCTTGCATACT^ 

GTATrrOGCGTTTGCTATTACAGAGTGTCTGATTTTGGTGATGATGTGCTATGATCGGTATGTGGCT^TCT 

CCTTGCAATACACCCTCATTATGAACTGGAGAGTGTGCACTGTCCTGGCCTCAACTTGCTGGATATT 

TTGGCTCTGGTCCATATTACTCTTATTCTGAGGCTGCCTTTTTGTGGCCCACAAAAGATCAACC^^ 

AATCM^GTCCGTATTCAAATTGGCCTGTGCTGACACTAGGCTCAACCAGGTGGTCCTATTTGCGGGTTCTGTO^ 

TCTTAGTGGGGCCGCTCTGCCTGGTGCTGGTCTCCTACTTGCACATCCTGGTGGCCATCTTGAGGATCCM^ 

GAGGGCCGCAGAAAGGCCTTCTCTACCTGCTCCTCCCACCTCTGCGTGG^ 

CATGTACATGGCCCCCAGGTCAAACCATTCTCAAGAACGGAGGAAGATCCTTTCCCT 

CGATCCTGAACCCCCTCATCTACAGCCTTAGGAATGCAGAGGTGAAAGGGGCTCTAAA6AGAGTCCTTT(^^ 
AGATCAATGTGAAGAATCATTTGAGATATCCTGA 
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The GPCR8 the nucleic acid sequence of this invention has 716 of 944 bas«(75%) 
identical to a gb:GENBANK-ID:AR092423|acc:AR092423.1 mRNA fiom Unknown 
(Sequence 1 fiom patent US 5998164) (E = l.7e^^. 

The disclosed GPCR8 polypeptide (SEQ ID NO:22) encoded protein having 310 
amino acid residues is presented in Table 8B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR8 has a signal peptide and is likely to be 
localized at the plasma membrane witii a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticuhun 
(membrane) with a certainty of 0.3000 or at the microbody (peroxisome) with a certainty of 
0.3000. Hie most likely cleavage site for a GPCR8 peptide is between amino adds 46 and 47, 
at: DjG-LI. 



Table 8B. Encoded GPCR8 protein sequence (SEQ ID NO:22). 



GRRKRFSTCSSHI<:VVGLFroSAIVMYMAFRSraS(»BWKIM^^ 



The disclosed GPCR8 amino acid sequence of the protein of flie invention was found 
to have 188 of 310 amino acid residues (60%) identical to, and 238 of 310 amino add residues 
(76%) similar to, the 310 amino add residue ptiir:SPraEMBL-ACC:O95047 protein fiom 
Homo sapiens (Human) (WUGSC:HJ)J0988G15.2 PROTEIN) (E = Lie '*). 

GPCR8 is expressed in at least the following tissues: apical microvilU of the retinal 
pigment epiflieUum, arterial (aortic), basal forebrain, brain, BurMtt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebeUum, cerebral cortex, colon, cortical neurogenic cells. endoflieUal (coronary artery and 
umbilical vdn) cells, palate q)itheUa, eye, neonatal eye, fiontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypoflialamus, leukocytes, Uver, fetal Uver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those fliat express MHC H and m 
nervous, meduUa, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of tiie tongue, testis, flialamus, and thymus 
tissue. This information was derived by detemiining tiie tissue sources of flie sequences tiiat 
were included in tiie invention including but not limited to SeqCalling sources, pubUc EST 
sources, Uterature sources, and/or RACE sources. 

Possible SNPs found for GPCR8 are listed in Tables 8C and 8D 
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Table 8C: SNPs 


Consensus 


. Depth 


Base 


PAF 


Position 




Change 




147 


11 


OT 


0.182 




Table 8D: SNPs 


Nacleotide 


Base 


Amino 


Base 


Position 


Change 


Acid 


Change 






Position 




143 


T>C 


47 


Leu > Pro 


257 


T>C 


85 


Val>Ala 


374 


OT 


124 


Ala>VaI 


770 


T>C 


256 


Val>Ala 


788 


G>A 


262 


Arg>Lys 


794 


A>G 


264 


Asn>Ser 



The amino acid sequence of GPCR8 has high homology to otiier proteins as shown in 
Table 8E. 



Table 8£. BLASTX results for GPCR8 




Smallest 




Sum 


High 


Prob 


Sequences producing High- scoring Segment Pairs: Score 


P(N} 


Ptnr:SPTREMBL-ACC:O95407 Protein - Homo Sapiens, 310 aa. 981 


l.le-98 



The disclosed GPCR8 has homology to the amino acid sequences shown in the 
BIASTP data listed in Table 8F. 



Table 8F. BLASTP results for GPCR8 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi|14747795|ref IXP 04 


hypothetical 
protein XP_042034 
[Homo sapiens] 


310 


190/310 
(61%) 


240/310 
(77%) 


2e-86 


2034-11 


qi 1 13929212 IreflNP 11 


olfactory 
receptor, family 
2, subfamily A, 

member 4 
[Homo sapiens] 


310 


188/310 
(60%) 


238/310 
(76%) 


le-85 


2170.11 


gi 1 2 92 17 1 6 1 qb 1 AAC3 963 


olfactory 
receptor [Homo 
sapiens] 


217 


168/217 
(77%) 


189/217 
(86%) 


2e-80 


3.11 


gi 12921710 1 qblAAC3963 


olfactory 
receptor [Homo 
sapiens] 


217 


167/217 
(76%) 


188/217 
(85%) 


7e-80 


0.11 
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ai 1 15293775 j ab IAAK950 


Olfactory 


217 


167/217 


188/217 


le-79 


80,11 


receptor [Homo 




{76%) 


(85%) 






sapiens] 









The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 8G. 



Table 8G. ClustalW Analysis of GPCR8 

1) GPCR8 (SEQ ID NO:22) 

g^ill474779SlreflXP 042Q34.1| (XM_042034) hypothetical protein XP_042034 [Honio salens] (SEQ ID 

3) gill3929212lreflNP 112170.11 (NM_030908) olfectory receptor, fenrily 2, subfemfly A, member 4 [Homo 
sapiens] (SEQ ID NO:78) 

4) gil2921716lgblAAC39633.1| (U86281) olfactoiy receptor [Homo sapiens] (SEQ ID NO:79) 

5) gi|292171Q|gblAAC39630.1l (U86278) olfactory receptor [Homo sapiens] (SEQ ID NO:80) 

6) gill529377SlgblAAK9508Q.ll (AF399595) olfectory receptor [Homo sapiens] (SEQ ID N0:81) 



10 20 30 40 50 

GPCR8 MESNCm^ITEVIIJiGEXJVDPMiBLFLFGFFIJiFYSLTLMGNGIILGLIYL 

gil 14747795 1 MGDNITSITEFLIiI.GFPVGPRI(»4LLFGLFSLFYVFTLI*GNGTILGLISL 

gi 1 13929212 1 MGDNITSIREFLLLGFPVGPRI<»4LLFGLFSLFYVFTIJ.GNGTILGLISL 

gx 1 2921716 1 

gil 2921710 1 

gil 15293775 1 



60 

....I. ...),.,. I 
GPCR8 DSRLHTPMYVFLS 
gi 1 14747795 1 DSRLHAPMYFFLSHLA^ 
gil 13929212) DSRLHAFMYFFLSI 

gil 2921716 I 

gil 2921710 1 

gil 152937751 



100 




GPCR8 

gil 147477951 
gil 13929212 1 
gil2921716| 
gil 2921710 1 
gil 15293775 1 



110 
..| 



120 
. . I . . 



130 
. . I . 



140 



150 



TFLjgjFAKTSCLgLVgiMSYDgYji^ICHPLgYra 

TFLYgAFAgTECLILVWMSYDRYimiCKPLQY^IM^^^^^^ 
TFLYSAF^.STSCLILVMMSYDRYiSAICKPLOYffllvSl^jS^^^ 



rFLYgA.F^.gTSCLILVMMSYDRYijAICKPLQY 
rFLY^AFASTSCLILVMMSYDRYi'AICHPLOY 



ri^gl^JgVCTVLAVTSK 
T m"w"vCTVLA VTS 



GPCR8 

gil 14747795 1 
gil 13929212 1 
gil 2921716 1 
gil 2921710 1 
gi 115293775 1 




GPCR8 

gil 14747795 1 
gil 13929212 1 
gi|2921716I 
gil 2921710 1 
gil 152937751 



210 



aBsj^LVCPLCLVLVSY 
AgSfflFILVGPLCLVLVSY 

aSsHfilvgplclvlvsy 



220 
.1^ 

nc 

SP 
SF 
5P 



230 



240 



250 
..I 



ILffiAILglOSGEGRRKAFSTCSSHLCffiVGL 
ILgAILgjQSgE^RKAFgTCgSHLcSgGL 
ILSAILffilQs3EE'RKAF3TC§SHLcfflGL 
rLgAILglQSGEGRRKAFSTCSSHLoJvGL 
ILgAILglQSGEGRRKAFSTCSSHLcSvGL 
llLgAILElQSGEGRRKAFSTCSSHLCijvGL 



GPCR8 

gil 14747795 1 
gi 113929212 1 
gi|2921716I 
gi 12921710 1 




290 300 
I.... I. ...I, ...I 

LNPLI ySLRNAEVKGA 
PLICSLRNSEVKNT 
PLICSLRNSEVKNT 
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gi 1 15293775 1 yalgbkWi^!felj^ Rei5EBBK^ybtiia^^ 

310 

.,..1..,-!. 
GPCR8 LKRVLRKQRSM 
gi 114747795 I LKRVLGVERAL 
gl 1 13929212 1 LKRVLGVERAL 

gi 1 29217161 

gi 1 2921710 1 

gi I 15293775 I 

Table 8H lists the domain description Scorn DOMAIN analysis results against GPCR8, 
This indicates that the GPCR8 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself 



Table 8EL Domain Analysis of GPOtS 

qnl I Pf ami pf amOOOOl ^ 7tm_l/ 7 transmembrane receptor (rhodopsin 

family). (SEQ ID N0:82) 

Length = 254 residues, 100,0% aligned 

Score = 115 bits (288), Expect = 4e-27 



GPCR8: 


40 


GNGIILGLIYLDSRIJITPMYVFIiSHLAIVDMSYASSTVPKMIANLVMHKKVISFAPCIL^ 


99 






II +++ +1 • +1 II +11 +11+ 1+ + + 1 1 II 1 111 




Gnl 1 P£aml pf amOOOOl : 


1 


GiniLVILVILRTKKLIlTPTNXFLIiiniAVADLLFIiLTLPPWA^ 


60 


GPCR8: 


100 


TFLYIAFAITECLILVMMCYDRYVAICHPLQYTLIMlWRVCTVIiASTCWIFSEXIiALVHI 


159 






I++ l + l + 111 + 11 in + l \ 1 II i+ + M+l + 




Gnl ] Pf ami pf amOOOOl : 


61 


GALFVVNGYASILIJiTAISIORYIJaVHPLRYIUtlRTPRRAKVLIIiLVHV^^ 


120 


GPCR8: 


160 


TLIIiRLPFCGPQKIimETCQIMSVFHaACADTRIiNQVVLFAGSAFILVGPLCLVLVSYL^ 


219 






++ 1 11 + + + + j II ++H 1 




Gnl 1 Pf ami pf amOOOOl : 


121 


LPSWUIT VEEGHTTVCLIDFPE ESVKRSYVLLSTLVGFVLPLLVILVCYTR 


171 


6PCR8: 


220 




266 






II 1+ +1 1+ 1 + 1 + 11+ + 




Gnl 1 Pf ami pf amOOOOl : 


172 


ILRTLRKRARSQRSIJCRRSSSERRAAKHLLVVVVV^^ 


231 


GPCR8: 


267 


QERRKXLSIiFYSItFNPILNPIilY 289 








+++I+ + I ni + ii 




Gnl 1 Pf ami pf amOOOOl : 


232 


IiPTAI>LITI.mAYVNSCLNPIIY 254 





The protein similarity infomiation, expression pattern, and map location for flie 
olfectory receptor-like GPCR8 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important structural and/or physiological functions characteristic 
of the ol&ctory receptor family. The nucleic acids and proteins of the invention are useful in 
potoitial diagnostic and therq)eutic applications inq>licated in various GPCR- or ol&ctory 
receptor (OR>related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suflFering from: familial 
Mediterranian fever, developmental diseases, MHCn and EI diseases (immune diseases), 
taste and scent detectability disorders, Burkitt's lymphoma, corticoneurogenic disease, signal 
transduction pathway disorders, retinal diseases including those involving photoreception, cell 
growth rate disorders; cell shape disorders, feeding disorders;control of feeding; potential 
obesity due to over-eating; potential disorders due to starvation (lack of petite), noninsulin- 
dependent diabetes mellitus (NIDDMl), bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to 
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neoplasm; adenocarcinoma; lymphoma prostate cancer, uterus cancer), anorexia, bulimia, 
asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and treatment of Albright hereditary 
ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation, dentatorubro- 
pallidoluysian atrophy(DRPLA) hypophosphatemic rickets, autosomal dominant (2) 
aciocallosal syndrome and dyskinesias, such as Huntington's disease or Gilles de la Tourette 
syndrome and/or other pathologies and disorders of the like. 

The disclosed GPCR8 protein has multiple hydrophiUc regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCR8 q>itope is fiom about 
amino acids 230 to 240. In additional embodiments, a GPCR8 epitope is from about amino 
acids 260 to 270, from about amino acids 290 to 300. The GPCR8 protein also have value in 
the development of powerful assay system for ftmctional anal^is of various human disorders, 
which will help in und^standing of pathology pf the disease and development of new drug 
targets for various disorders. 

GPCR9 

The disclosed CTCR9 nucleic acid of 968 nucleotides (also referred to as 
AC073364_dal) is shown in Table 9A. The disclosed GPCR9 open reading frame ("ORFO 
begins with a ATG at nucleotides 16-18 and ending with a TAA codon at nucleotides 961-963. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 

Table 9A. GPCR9 nucleotide sequence (SEQ ID NO:23). 

"AGCTCTACTAGAAATA TGGAGAGCAGAAACCAATCAACAGTGACTnAnT^TTnTnaig^nfi^ 

GGATGGTAGTCTCCTGTACTTCTTTCCTTTACTTTTCATCTATACTTTTATTATCATTGATAACTTATTAATCTTCT 

CTGCTGTAAGGCTGGACACC(^TCTCCACAACCCCATGTATAATTTTATCAGTATATTTTCCTTTCTGGAGATCT 

TACACCACAGCCACCATTCCCAAGATGCTCTCCAACCTCATCAGTGAAAAGAAGGCCATCTCAATGACTGGCTGCA^ 

CTTGCAGATGTATTTCTTCCACTCACTTGAAAACTCAGAGGGGATCTTGCTGACOVeCATG^ 

TTGCCATCTGCAACCCTCTTCGCTATCAAATGATCATGACCCCCCGGCTCTGTGCTCAACTCTCTGCAGGTTCCT^ 

CTCTTCGGTTTCCTTATCCTGCTTCCCGAGATTGTGATGATTTCCACACTGCCTTTCTGTGGGCCCA^ 

TCAGATCTTCTGTGACTTGGTCCCTGTGCTAAGCCTGGCCTGTACAGACACGTCCATGATTCTGATTGAGGATGTGA 

TTCATGCTGTGACCATCATCATTACCTTCCTAATCATTGCCCTGTCCTATGTAAGAATTGTCACTGTGATATTGAGG 

ATTCCCTCTTCTGAAGGGAGGCAAAAGGCTTTTTCTACCTGTGCAGGCCACCCCATGGTCTTCCCGATATTCTTTGG 

CAGTGTATCACTCATGTACTTGCGTTTCAGCGACACTTATCCACCAGTTTTGGACACAGCCATTGCACT^^ 

CTGTACTTGCTCCATTCTTCAATCCCATCATTTATAGCCTGAGAAACAAGGACATGAACAATGCGATTAAAA^ 
TTCTGTCTTGaVAAAAGTGTTGAACAAGCCTGGAGGTgRATACAG 
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Hie GPCR9 the nucleic add sequence of fliis invention has 670 of 954 bases (70%) 
identical to a gJ):GENBANK:-ID:AP002533|acc:AP002533.1 mRNA &omHomo sapiens 

An 

(Homo sapiens genomic DNA, chromosome Iq22-q23, GDI region, section 2/4 (E = 1.5e" ). 

The disclosed GPCR9 polypeptide (SEQ ID NO:24) encoded protein havmg 315 
amino acid residues is presented in Table 3B using the one-letter amino acid code. The Signal 
P, Psort and/or Hydropathy results predict that GPCR9 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, it is 
localized at the Golgi body with a certainty of 0.4000, at the endoplasmic reticulum 
(membrane) wi& a certainty of 0.3000 or at the noitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a GPCR9 peptide is between amino 
adds 50 and 51, at: AVR-LD. 



Table 9B. Encoded GPCR9 protein sequence (SEQ ID NO:24). 

MESRNQSTVTEFIFTGFPQI,QDGSLLYFFPLLFIYTFIIIDNIJiIFSAVRIJ)THLHNPMYN 
IPKMI.SOT.ISEKKMSMTGCIIiQMyFFHSI£NSEGIIJ.T™AID 
ILLPErVMISTLPFCGPNQIHQIFCDLVPVLSIACTDTSMILIEDVlHAVTIIITm^ 
GRQKAFSTOUSHPMVFPIFFGSVSIMYLRFSDTYPPVLDTAIAI^FTVIAPFFNPII 

VLNKPGG 

The disclosed GPCR9 amino acid sequence of the protein of the invention was found 
15 to have 135 of 304 amino acid residues (44%) identical to, and 192 of 304 amino acid residues 
(63%) sunilar to, the 321 amino acid residue ptnnSPTREMBL-ACC:Q9UGF6 protein fix)m 
/fomo Mpfe/w (Human) (BA150A6.2 (NOVEL 7 TRANSM^ 

(RHODOPSIN FAMILY) (OLFACTORY RECEPTOR LIKE) PROTEIN (HS6M1-21) (E = 
1.7e-^^). 

20 GPCR9 is expressed in at least the following tissues: apical microvilli of the retinal 

pigment qpithelium, arterial (aortic), basal forebrain, brain, Burkitt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, c^ebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia, eye, neonatal eye, fiiontal cortex, fetal hematopoietic 

25 cells, heart, hippocampus, hypothalamus, leukocjrtes, liver, fetal Uvct, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC II and HI 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of fhc tongue, testis, thalamus, and thymus 

30 tissue. This information was derived by determining the tissue sources of the sequmces that 
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were included in the invention including but not limited to SeqCalling sources, public EST 
sources, literature sources, and/or RACE sources. 

Possible SNPs found for GPCR9 are listed in Tables 9C. The SNP located at 758 bp is 
also referred to as variant 13374101. 



Table 9C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


25 


A>G 


4 


Arg>Gly 


186 


OT 


Silent 


N/A 


468 


OT 


Silent 


N/A 


697 


OT 


228 


Pro > Ser 


713 


G>A 


233 


Arg>Lys 


758 


OT 


248 


Pro>Leu 



The amino acid sequence of GPCR9 has high homology to other proteins as shown in 
Table 9D. 



Table 9D. BLASTX results for GPCR9 

Smallest 
Sum 

^ . High Prob 

Sequence s producing High-scoring Segment Pairs; Score P(N) 

ptnr;SPTREMBL-ACC!Q90GF6 OLF RECP - Homo sapiens, 321 aa. 668 i.7e-65 



The disclosed GPCR9 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 9E. 





Table 9E. BLASTP results for GPCR9 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|13562084Iref INP 11 
0503-11 


olfactory 
receptor, family 
5/ siibfamily V 

member 1 
[Homo sapiens] 


321 


135/304 
(44%) 


192/304 
(62%) 


9e-59 


gi 1 7242165 Iref INP 035 
113.11 


olfactory 
receptor 41 [Mus 
musculus ] 


327 


131/308 
(42%) 


190/308 
(61%) 


8e-58 


gi 113928994 Iref INP 11 
3898.11 


olfactory 
receptor 41 
[Rattus 

noirvegicus ] 


327 


134/308 
(43%) 


191/308 
(61%) 


2e-57 


gi 1 12007416 1 gb 1 AAG451 
89.11 


m51 olfactory 
receptor [Mus 
musculus] 


314 


139/303 
(45%) 


189/303 
(61%) 


2e-57 
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gi 1 1459624 6 1 eiob 1 CAC43 


dMS38M10.1 (novel 


317 


134/306 


186/306 


3e-57 


444.11 


7 transmembrane 
receptor 
(rhodopsin 

family) 
{olfactory 
receptor like) 
protein similar 
to 

human HS6M1-21) 
IMus musculus] 




(43%) 


(59%) 





The homology of these sequeaces is shown graphically in the ClustalW analysis shown 
in Table 9F. 

Table 9F. ClustalW Analysis of GPCR9 

1) (3PCR9 (SEQ ID NO:24) 

2) gill3S62084|ref)NP 1 10S03.1| (NM 030876) olfectoiy receptor, femfly 5, subfiniily V member 1 (Homo 
sapiens] (SEQ ID NO:83) 

3) gil7242165lreflNP 0351 13.1) (NM_010983) olfactoiy receptor 41 [Mus musculus] (SEQ ID NO:84) 

4) gi|13928994|ref)NP 1 13898 J| (NM_031710) olfactory receptor 41 [Rattus norvegicus] (SEQ ED NO:85) 

5) gill2007416lgblAAG45189.1| (AF321234) m51 olfectoiy receptor |Miis musculus] (SEQ ID NO:86) 

Q gi| 1 4596246|emb|CAC:43444. 1 1 (AL136158) dM538M10.1 (novel 7 transmembrane receptor (rhodopsin 
femily) (olfectoiy receptor like) protein similar to human HS6Ml-2i) [Mus musculus] (SEQ ID NOiST) 



GPCR9 

gi 1 13562084) 
gi 1 7242165 1 
gi| 139289941 
gi 1 120074161 
gil 145962461 



GPCR9 

gil 135620841 VTDP] 
gi|7242165| 

gil 139289941 RNHPT 

gil 12007416] HST4 

gil 145962461 IADS! 



GPCR9 

gi|13562084| 
gil7242165| 
gil 139289941 
gil 120074161 
gil 145962461 



GPCR9 

gi|13562084| 
gil7242165| 
gil 13928994 I 
gil 12007416 I 
gi|145962461 



GPCR9 

gil 135620841 
gil 7242165) 
gil 13928994 1 
gil 12007416 I 
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glU4596246| |33ALL^cj]l{]GWTQH^XX{Sp]yflii^^ 



GPCR9 

gi| 13562084) 
gi|72421651 
gi 1 139289941 
gil 120074161 
9x1145962461 



GPCR9 

gil 13562084 I 
gil 7242165 1 
gi 1139289941 
gil 120074161 
gil 145962461 
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ILRTlSsSlGRffirCAFSTCASHL 




310 
I.. 




320 

.NKPGG 

PIS^DSKLTY- 
•DA^TKKSSRDG 
lEA^TNKGSKZG 

FLLC 

PVEpSDM 



Table 9G lists the domain description fiom DOMAIN analysis results against GPCR9. 
This indicates that the GPCR9 sequence has properties similar to those of other proteins 
known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table 9G. Domain Analysis of GPCR9 

qnl I Pf ami pf amOOOOl ^ 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID N0:88) 

Length « 254 residues, 99.6% aligned 

Score = 95.5 bits (236), Expect =^ 4e-21 



GPCR9: 


42 


Gnl 1 Pf am) pf amOOOOl : 


2 


GPCR9: 


102 


Gnl 1 Pf amipf amOOOOl: 


62 


GPCR9: 


162 


Gnl 1 PfamI pf amOOOOl : 


122 


GPCR9: 


221 


Gnl 1 Pf ami pf amOOOOl : 


182 


GPCR9: 


277 


Gnl 1 Pf ami pf amOOOOl : 


242 



101 



NLLIFSAVRLDTHUmPMYNFISIFSFLEIWYTTATIPraiLSNLISEKKAISMTGCIL^ 
111+ + 1 I 1+ + ++ + 111+ I I 

NXJiVILVIIJlTKKIJlTPTNrFLLNIAVADLLFIJiTLPPWALYYLVGGDWVFGDALCKLVG 61 



YFFHSLENSEGILLTTMAIDRYVAICNPIJiyQMrMTPRLCAQLSAGSCLFGFLILLPEIV 
I + +111 ++IIII + II +1111+ MM i + 1+ II ++ 

ALFVVNGYASIIJiLTAISIDRYLAIVHPIJlYIUlIRTPKRAKVLIIJiVWVIJ^ 



1 ++ 



I I 



161 
121 
220 
181 
276 



VTVILRIPSSEGRQKAFSTCAGHPMVF PIFFGSVSLMYLRFSDTYPPVLDTAIALM 

1+ II 1+ 1 + 1 + I II 

SQRSLKRRSSSERKAAKMLLVVVVVFVIiCWLPYHIVIdJiDSIiCU.SIWRVLPTAIJ*I 241 



FTVLAPFFNPIIY 
+ lllll 
LAYVNSCLNPIIY 



289 
254 



The protem similarity iofomiation, expression pattern^ and map location for tiie 
olfactory receptor-like GPCR9 protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have important stractural and/or physiological functions characteristic 
of the olfactory receptor family. The nucleic acids and proteins of the invention are useful in 
potential diagnostic and therapeutic ^plications implicated in various GPCR- or olfectory 
receptor (OR)-related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: femilial 
Mediterranian fever, developmmtal diseases, MHCn and m diseases (immune diseases), 
taste and scent detectability disorders, Burkitt's lynq)homa, corticoneurogenic disease, signal 
transduction pathway disorders, retinal diseases including those involving photoreception, cell 
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growfli rate disorders; cell shape disorders, feeding disorders;control of feeding; potential 
obesity due to ovCT-eating; potential disorders due to starvation (lack of apetite), noninsulin- 
dependent diabetes mellitus (NIDDMl), bacterial, fungal, protozoal and viral infections 
(particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to 
5 neoplasm; adenocarcinoma; lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, 
asthma, Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis, Crohn's disease; multiple sclerosis; and treatment of Albright hereditary 
ostoeodystrophy, angina pectoris, myocardial in&rction, ulc^, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 

10 schizophrraia, manic depression, delirium, decnentia, severe mental retardation, dentatombro- 
pallidoluysian atrophy (DRPLA) hypophosphatemic rickets, autosomal dominant (2) 
acrocallosal syndrome and dyskinesias, such as Huntington's disease or GUles de la Tourette 
syndrome and/or other pathologies and disorders of the like. 

The disclosed GPC319 protein has multiple hydrophilic regions, each of which can be 

15 used as an immunogen. In one embodiment, a contemplated GPCR9 epitope is from about 

amino acids SO to 10. In additional embodimmts, a GPCR9 q)itope is from about amino acids 
60 to 65, from about amino acids 140 to 145, from 240 to 242, and from 290 to 3 1 0. The 
GPCR9 protein also have value in the development of powerful assay system for fiinctional 
analysis of various human disorders, which will help in understanding of pathology of the 

20 disease and development of new drug targets for various disorders. 

GPCRIO 

The disclosed GPCRIO nucleic acid of 928 nucleotides (also referred to as CG55732- 
01) is shown in Table lOA. The disclosed GPCRIO open reading frame ("ORF') begins witii 
a TTT codon which codes for the amino acid phenylalanine at nucleotides 2-4 and ending with 
25 a TAA codon at nucleotides 845-847. The start and stop codons of the open reading frame are 
highlighted in bold type. Putative untranslated regions, if any, are found upstream from the 
initiation codon and downstream from the termination codon. 
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Table lOA. GPCRIO nucleotide sequence (SEQ ID NO:25). 

GTTTTCTGTCM^CTACATOACGCaVTGATAGGAAATGTGCTCATTGTGGT 

GATCCCCCATGTACTTTTTCCTGGCCTATCrrCTCCTTTATTGATGCCTGCTATTCCTCT 

ATCACyVGATTCACTCTATGAAAACaUlGACTATCTTArrcy^TGGATGTATGACTC^ 

CAGAGGTGTTGAGGTCATCCTACTTACTGTAATGGCCTATGACCACTATGTGGCCATCTGCAAG 

CCACCATCATGAAGAAGCATGTTTGTAGCCTGCTAGTGGGAGTGTCATGGGTAGGAGGCTTTCTTC^^ 

CAGATCCTCTTCATCrGTCAATTACCTTTCTGTGGTCCTAATGTCATAGATCACTTTATGTGTG 

GATCAATCTTGCCTGCACTAATACCCACACTCTAGGACTCTTCATTGCTGCCAACAGTGG 

ACTGTCTCTTGCTCCTGGTCTCCTGCGTGGTCATACTGTACTCCTTAAAGACCCACM 

GCCCTCTCTACCTGTGTCTCCCaaVTCACAGTTGTC»LTCTTATCCTra 

TCCAGCTACTTTACCCATTGATAAAGCAGTTGCTGTATTCTACACTATGATAACTTCTATGTTAAACCCCr 
ACACCTTGAGGAATGCTCAAATGAAAAATGCCATTAGGAAATTGTGTAGTAGGAAAGCTATTTC7\AGTGTC^^ 

ATGTGACTGGAGCCCAACATGATTCAACTGAGGCAAGGGTCAAAAGGACATTTTGGGTAATGCCAGCAAAGG 
TTAT 



The GPCRIO the nucleic acid sequence of this invention has 575 of 821 bases (70%) 
identical to a gb:GENBANK-]D:AB030896|acc:AB030896.1 mRNA &om Mus musculus 
(Mus musculus gene for odorant receptor A16, complete cds) (E = 3.0e'^^. 

The disclosed GPCRIO polypeptide (SEQ ID NO:26) encoded protein having 281 
amino acid residues is presented in Table lOB using the one-letter anuno acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCRIO has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6400. In other 
raibddiments, it is localized at the Golgi body with a certainty of 0.4600, at the endoplasmic 
reticulum (membrane) with a certainty of 0.3700 or at the endoplasmic reticulum (l«nien) with 
a certainty of 0.1000. The most likely cleavage site for a GPCRIO peptide is between amino 
acids 44 and 45, at: CYS-SV. 



Table lOB. Encoded GPCRIO protein sequence (SEQ ID NO:26). 

FSViYINAMIGN^^ 

RGVEVILLTVMAYDHYVAICKPLHYTTIMKKHVCSLLVGVSWVGGFMATIQILFICQLPFCGPl^ 

INLACTNTHTLGLFIAANSGFICLLNCLLLLVSCVVILYSIiKTHSLEARHE^ 

PATLPIDKAVAVFYTMITSMLNPLIYTLBKAQMKNAIRKLCSRKAISSVK 



The disclosed GPCRIO amino acid sequence of flie protein of the invention was found 
to have 182 of 277 amino acid residues (65%) identical to, and 221 of 277 amino acid residues 
(79%) similar to, the 308 amino acid residue ptnr:SPTREMBL-ACC:Q9R0K2 protein fiom 
Mus musculus (Mouse) (ODORANT RECEPTOR M0R18) (E = 7.9e"^). 

GPCRIO disclosed in this invention is e3q)ressed in at least the following tissues: apical 

microvilli of the retinal pigment q)ithelium, arterial (aortic), basal forebrain, brain, Burkitt 

lymphoma cell lines, corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and 

peripheral tissue, cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial 

(coronary artery and umbilical vein) cells, palate epithelia, eye, neonatal eye, frontal cortex, 

fetal hematopoietic cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, 
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lung, lung lymphoma cell lines, fetal lymphoid tissue, adult lymphoid tissue, those fliat express 
MHC n and HI nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, 
pons, prostate, putamen, serum, skeletal muscle, small mtestine, smooth muscle (coronary 
artery in aortic) spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, 
thalamus, and thymus tissue. This information was derived by determining the tissue sources 
of the sequences that were included in the invention including but not limited to SeqCalling 
sources, public EST sources, Uterature sources, and/or RACE sources. 
Possible SNPs found for GPCRlOb are listed m Table IOC. 



Table IOC: SNPs 


Consensus 
Position 


Depth 


Base 
Change 


PAF 


611 


7 


T>G 


0.429 



The amino acid sequence of GPCRIO has high homology to other proteins as shown in 
Table lOD. 



Table lOD. BLASTX results for GPCRIO 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


ptnr:SPTREMBL-ACC:Q9R0K2 ODOR RECP - Mus Musculus^ 308 aa. 983 


7.9e-99 



The disclosed GPCRl 0 has homology to the amino acid sequences shown in the 
BLASTP data Usted in Table lOE. 



Table lOE. BLASTP resulte for GPCRIO 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi 1 15293735 lab IAAK950 
60,11 


olfactory 
receptor [Homo 
sapiens] 


213 


211/213 
(99%). 


212/213 
(99%) 


le-95 


gi|11496249|ref INP 06 
7343.11 


odorant receptor 
16 [Mus musculus] 


308 


182/277 
(65%) 


221/277 
(79%) 


3e-89 


gi 1 11464995 Iref INP 06 
5261.11 


gene for odorant 
receptor A16 (Mus 
musculus] 


302 


169/271 
(62%) 


214/271 
(78%) 


le-84 


gi| 423702 Ipirl IS29710 


olfactory 
receptor 0R18 - 
rat 


307 


162/271 
(59%) 


204/271 
(74%) 


le-73 


gil 3983372 |QblAAD1331 
4.11 


olfactory 
receptor C3 [Mus 
musculus] 


220 


157/220 
(71%) 


177/220 
(80%) 


6e-73 
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The homology of these sequences is shown gr^hically m the ClustalW analysis shown 
in Table lOF. 



Table lOF. ClastalW Analysis of GPCRIO 

1) GPCRIO (SEQ ED NO:26) 

2) gill5293735lgb lAAK95060.1| (AF399575) olfectory receptor [Homo sapiens] (SEQ ID NO:89) 

3) gilll496249lreflNP 067343.1| (NM_021368) odorant receptor 16 [Mus rausculus] (SEQ ID NO:90) 

4) gill 1464995|reflNP 065261. 1| (NM_020515) gene for odorant receptor A16 [Mus musculus] (SEQ ID N0:91) 

5) gil423702lDir||S2971Q olfectory receptor 0R18 - rat (SEQ ID NO:92) 

^ gil3983372lgb| AAD13314.1| (AF102522) olfactory receptor C3 [Mus musculus] (SEQ ID NO:93) 



10 



20 



GPCRIO 

gi 1 15293735 1 

gi|11496249! 

gi|11464995| 

gi 1 423702 1 

gi 1 3983372 1 



GPCRIO 
gi 1 15293735 1 
gi 1 11496249 1 
gi 1 11464995 1 
gi 1 423702 1 
gi 1 3983372 1 



GPCRIO 
gi 1 15293735 1 
gi 1 114962491 
gi 1 11464995 1 
gi 1 423702 1 
gi 1 3983372 1 



GPCRIO 

gi 1 15293735 1 

gilll496249i 

gi 1 11464995 1 

gi I 4237021 

gi 1 3983372 1 



GPCRIO 

gi 1 15293735 1 

gilll496249| 

gi 1 11464995 1 

gi 1 423702 1 

gi 139833721 



GPCRIO 

gi 115293735 1 

giill496249| 

giill464995| 

gi 1 4237021 

gi 1 39833721 



30 40 50 

...|^^,.|....l.,.J....l 




I. 



SIUCAISSVK 



GPCRIO 

gi 1 15293735 1 — 

gi 1 114962491 T^feEWGA- 
gi| 114649951 
gi 1423702 1 
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gi|3983372| 

Table lOG lists the domain description &om DOMAIN analysis results against 
GPCRIO. This indicates that ttie GPCRIO sequ^ce has properties similar to those of other 
proteins known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table lOG. Domain Analysis of GPCRIO 

gnllPfamlpfamOOOOl ^ 7tia_l, 7 transmembrane receptor (rhodopsin 

family) . (SEQ ID NO: 94) 

Length = 254 residues, 100.0% aligned 

Score - 157/220 (71%), Expect = le-18 



GPCRIO: 11 GNVLIVVTITASPSIJ<SPMYFFLAYLSFIDACYSSVNAPKLITDSLYENKTILFNGCMTQ 70 

1 + 11+1 1 1 1+ I + I + + + I 

Gnl I Pf ami pf amOOOOl : 1 GNIJjVILVILRTKKLRTPTNIFLia)IIAVADIiLFIJ,TLPPWALYYLVGGDWVre^ 60 
GPCRIO: 71 VFGEHFFRGViOTLLTVMAYDHyVAICKPLHYTTIMKKHVCSLLVGVSWVGGFLHATIQI 130 

++ I i+ii Hi I +1+ + H I + + 

GnllPfamlpfamOOOOl: 61 GALFVVNGYASILIiTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALLLSLPPL 120 

GPCRIO : 131 LFICQLPFCGPNVIDHFMCDLYTLINLACTNTHTIiGLFIAANSGF JCiliWCLLiXVSCVV 190 

M 1 + + + II 1+ + +1 + 

Gnl 1 Pf ami pf amOOOOl : 121 LFSWLRTVEEGNTTVCItlDFPEESVKRSYVLLSTLVGFVLPLLVILVCYTRILRTLRKRA 180 

GPCRIO: 191 ILYSLKTHSLEARHEALSTCVSHITWILSFIPC-IFVYMRP PATLPIDKAVAV 243 

+ +1 + + j +1 4-+I I + + II + + 

Gnl I Pf ami pf amOOOOl : 181 RSQRSLKRRSSSERKAAKMLIiVVVWFVIiCWLPYHIVIiLLD 240 

GPCRIO: 244 FYTMITSMLNPLIY 257 

+ + I lll+il 
GnllPfamlpfamOOOOl: 241 WLAYVNSCLNPIIY 254 

The protein siimiarity infonnation, e^qnession pattern, and map location for the 
olfectory receptor-like GPCRIO protein and nucleic acid disclosed herein suggest that this 
olfactory receptor may have inq>ortant structural and/or physiological functions characteristic 

10 of the olfactory receptor femily. The nucleic acids and proteins of the invention are useM in 
potential diagnostic and theK5)eutic applications implicated in various GPCR- or olfactory 
receptor (OR>related pathologies and/or disorders. For example, the compositions of the 
present invention will have efficacy for treatment of patients suffering from: developmental 
diseases, MHCn and IE diseases (immune diseases), taste and scent detectability disorders, 

1 5 Buikitf s lynq)homa, corticoneurogenic disease, signal transduction pathway disorders, retinal 
diseases including those involving photoreception, cell growth rate disorders; cell shape 
disorders, feeding disorders;control of feeding potential obesity due to over-eating; potential 
disorders due to starvation (lack of sqpetite), noninsulin-dependent diabetes mellitus 
(NIDDMl), bacterial, fungal, protozoal and viral infections (particularly infections caused by 

20 HIV-1 or HIV-2), pain, cancer (including but not limited to neoplasm; adenocarcinoma; 
lymphoma; prostate cancer, uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, 
acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn's disease; 
multiple sclerosis; and treatment of Albright hereditary ostoeodystrophy, angina pectoris, 
myocardial inferction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic 
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and neurological disoidors, including anxiety, schizophrenia, manic dq)ression, delirium, 
dementia, severe mental retardation, dentatorubro-pallidoluysian alrophy(DRPLA) 
hypophosphatemic rickets, autosomal dominant (2) acrocallosal syndrome and dyskinesias, 
such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 
disorders of the like. 

The disclosed GPCRIO protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, a contemplated GPCRIO epitope is fiom about 
amino acids 50 to 55. In additional ranbodunents, a OTCaRlO q>itope is from about amino 
acids 57 to 60, fiom about amino acids 60 to 62, fiom 67 to 70, firom 95 to 105, fiom 195 to 
205 and &om 260 to 275. The GPCRIO protein also have value in the development of 
powerful assay system for fimctional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

GPCRll 

The disclosed GPCRl 1 nucleic acid of 971 nucleotides (also referred to as 
sggc_draft_ba656o22_20000731_dal) is shown in Table 1 lA. The disclosed GPCRl 1 open 
reading fiame ("ORF') begins wifli a ATG at nucleotides 3-5 and ending with a TAG codon at 
nucleotides 963-965. The start and stop codons of the open reading fiame are highli^ted in 
bold type. Putative untranslated regions, if any, are found upstream fimm the initiation codon 
and downstream fixnn die tomination codon. 

Table llA. GPCRll nucleotide sequence (SEQ ID NO:27). 

CAATGATGGAAATJ«3CaiATGTGAGTTCTCCAGAAGTCTTTGTCCTCCTGGGCTTCTCCG^^ 

ACTGTCCTCTTaVTAGTTGTCTTGAGTTTTTAOVTGGTATCGATCTTGGGaUiTGGCATCATC^^ 

TACAGATGTGCACCTCCACACACCTATGTACTTCTTTCTTGCCAACCTCTCCTTCCTGGACATGAGCTTCAC^ 

GCaVTTGTCCCACAGCTCCTGGCTAACCTCTGGGGACCACAGflAAACCATAAGCTATGGAGGGTGTGTGGTCCAG 

TATATCTCCCATTGGCTGGGGGCAACCGAGTGTGTCCWSCTGGCCACCATGTCCTATGACCGCTAO^ 

CAGGCCaCTCCATTACACTGTCaTTATGCATCCACAGCTTTGCCTTGGGCTAGCTTTGGCCTCCTGGCTGGGGGCT 

TGACCACCAGCATGGTGGGCTCCACGCrCACCATGCTCCTATOGCTGTGTGGGAACAATTGCATCGACCACOT 

TGCGAGATGCCCCTCATTATGCAACTGGCTTGTGTGGATACCAGCCTCAATGAGATGGAGATGTACCTGGCCAGCTT 

TGTCTTTGTTGTCCTGCCTCTGGGGCTCATCCTGGTCTCTTACX5GCCACATTGCCCGGGCCGTGTTGAAGATCAGGT 

OiGCAGAAGGGCGGAGAflAGGCATTCAACACCTGTTCTTCCCACGTGGCTGTGGTGTCTCTGTTTTACGGGAGCATC 

ATCTTaVTGTATCTC(»GCCAGCCAAGAGCACCTCCavTGAGCAGGGCftAGTTCATAGCTCTGTTCTACACCGTAGT 

CACTCCTGCGCTGIUVCCCAGTTATTTACa^CCTGAGGAACACGGTMSGTGaAGaGCGCCCTCCGGCACATGGTA 

AGAACTGCTGTGGCTCTGCAGGCftAGCTGGCGCAAATTTaSAGACTC 

The GPCRl 1 the nucleic acid sequence has 601 of 906 bases (66 %) identical to a 
Homo sapiens olfectory recq)tor-like protein (0R2C1) gene mRNA (GENBANK-ID: 
AF098664|acc:AF098664) (E = 1.9e-*^). 

The disclosed GPCRl 1 polypeptide (SEQ ID NO:28) encoded protein having 320 
amino acid residues is presented in Table 3B using the one-letter amino acid code. 
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Table IIB. Encoded GPCRll protein sequence (SEQ ID NO:28). 

MMEIANVSSPEVFVLLGFSARPSLET\n:.FIV\niSETfMVSILGNGIIILVSHTDVHMTPMYFFIJttlI.SF^ 
lYPQLIJajLWGPQKTlSYGGCWQFYISHWLGATECVLLATMSYDRYAMC^PIJIYTVIMHPQLCLGI^^ 
TTSMVGSTLTMLLPLCGNNCIDHFFCEMPLIMQIAC:VDTSLNEMEMYLASFVFVVLPI.GLILVSYGH1ARAVLKIRS 
AEGRRKAFNTCSSHVAWSLFYGSIIEMYLQPAKSTSHEQGKFIALFYTVWPALNPVIYNLRNTEVKSALRHi^^ 
NCCGSflGKIAQI 



The disclosed GPCRl 1 amino acid sequence of the protein of the invention was found 
to have 181 of 305 amino acid residues (59%) identical to, and 232 of 305 residues (76 %) 
positive with, the 312 amino acid residue OLFACTORY RECEPTOR 15 (ORB) protein fiom 
Mus musculus (ptnn SWISSPROT-ACC:P23275) (E = LSe'*"). 

Possible SNPs found for GPCRl 1 arc listed in Tables 1 IC. 



Table IIC: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


71 


A>G 


Silent 


N/A 


185 


OT 


Silent 


N/A 


389 


G>C 


129 


Arg > Ser 


541 


G>A 


180 


Cys>Tyr 


780 


T>C 


260 


Tyr>His 



Hie amino add sequence of GPCRl 1 has hi^ homology to ofiher protdns as shown in 
Table 1 ID. 



Table IID. BLASTX results for GPCRll 


High 

Sequences producing High-scoring Segment Pairs: Score 


Smallest 
Sum 
Prob 
P(N) 


ptnr:SWISSPROT-ACC:P23725 OLF RECP - Hus Musculus, 312 aa. 977 


1.8e-97 



The disclosed GPCRll has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 1 IE. 



Table HE. BLASTP results for GPCRll 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
{%) 


Positives 
(%) 


Expect 


gi 1 6679170 IreflNP 032 
788.11 


olfactory 
receptor 15 [Mus 
musculus] 


312 


181/305 
(59%) 


232/305 
(75%) 


3e-96 
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gi|13624329!ref INP 11 
2165.11 


olfactory 
receptor, family 
2, subfamily W, 

member 1 
[Homo sapiens] 


320 


172/305 
(56%) 


229/305 
(74%) 


2e-92 


gil 12054431 lemblCAMO 
523 1 1 


olfactory 
receptor [Homo 
sapiens ] 


320 


172/305 
(56%) 


229/305 
(74%) 


3e-92 


gi 1 12054355 1 emb 1 CAC20 
485 1 1 


olfactory 
receptor [Homo 
sapiens ] 


312 


175/306 
(57%) . 


230/306 
(74%) 


4e-92 


gi 1 12054429 1 enib 1 CAC20 
522.11 


olfactory 
receptor (Homo 
sapiens] 


320 


172/305 

\C>0% I 


228/305 
(74%) 


, 5e-92 



The homology of these sequences is shown graphicaUy in the ClustalW analysis shown 
in Table IIF. 



Table IIF. ClustalW Analysis of GPCRll 

1) GPCRl 1 (SEQ ID NO:28) 

S ^Kloill?^^ ''^' ^^^" (^^M_008762) olfactory receptor 15 [Mus musculus] (SEQIDNO-95) 
^gSZ:9y ^' olfactory receptor. 4uly 2. subfan^ly W^^^TlHoxna 

S ^Ihy^^Q^^^ 'l (AJ302603) olfactory receptor [Homo sapiens] (SEQIDNO-97) 

S 1 Snha^^^"^^^ ^' (AJ302565) olfactory rec^tor ^omo salens SEQ ED NoS 
6) Ri|12054429|enih|CAr?05?? 1| (AJ3Q2602) olfactory rec^ tor pHomo s^] (SEQ ID NO-99 



GPCRll 
gi I 6679170 1 
gil 13624329! 
gi| 12054431 I 
gi 1 12054355 1 
gi I 120544291 



GPCRll 
gil 66791701 
gi 1 13624329 1 
gil 12054431 1 
gil 12054355 1 
gi 112054429 1 



GPCRll 
gil 66791701 
gil 13624329 I 
gil 12054431 1 
gil 12054355 I 
gil 12054429 1 



GPCRll 


LGG 


gil 66791701 


IiGG 


gil 136243291 


SIS 


gil 12054431 I 


SIS 


gil 120543551 


VSG] 


gil 120544291 


sisf 




210 



220 
..I.. 



230 



240 



250 
..1 
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NG^CTF] 
l| 



GPCRll 
gi 16679170 1 
gi I 13624329 
gi I 12054431 
gi 1 12054355 i 5\Afei 
gi1120S4429) ^A^kSlI 



GPCRll 
gi 16679170 1 
gi 1 13624329 1 
gi 112054431 I 
gi 1 120543551 
gi 112054429] 



GPCRll 

gi 16679170 1 

gi 1136243291 

gi 1120544311 

giU2054355| 

gi I 120544291 




310 320 
..1...-1....1. 

[iEfCCGlA(^SLAQI- 




Table 1 IG lists the domain description from DOMAIN analysis results against 
GPCRl 1 . This indicates that flie GPCRl 1 sequence has properties similar to those of other 
proteios known to contain this domain as well as to the 254 amino acid 7tm domain itself. 



Table IIG. Domam Analysis of GPCRll 

gnl 1 Pf ami pf amOOOOl , 7tia__l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NOilOO) 

Length « 254 residues, 100.0% aligned 

Score 102 bits (254), Expect - 3e-23 ^^^^ 



GPCRll: 42 

Gnl I Pf am | pfamOOOOl : 1 

GPCRll; 102 

Gnl I Pf amlpf amOOOOl : 61 

GPCRll: 162 

Gnl I Pf amlpf amOOOOl : 121 

GPCRll: 222 
Gnl I Pf am) pf amOOOOl : 

GPCRll: 272 

Gnl I Pf amlpf amOOOOl : 232 

GPCR12 



GNGIIILVSHTDYHLHTPMYFFLRNLSFLDMSFTTSIVPQIJANLWGPQRriSyGGCWQ 
II ++m Ml II 11+ 1+ I ++ I I I I I + 

©ILLVILVIIJirKKIATPTNIFLIiNIiAVADLLF^ 

FYISHWLGATECVLLATMSYDRYAAICRPLHYTVIMHPQXCiGLAiASW^ 

+ I +11 +1 til I! H I I 1+ 111+11+ 
GALFVVNGYASILIJiTAISIDRYIAIVHPLRyRRIRTPRRAKVLlLIiVWVI^^ 

TLTMLLPIX:GNNCIDHFFCEMPLIMQIACVDTSIiHEMEMYLASFVF\n^ 

+ 1 + I + + I 1++ I nil +111 I 

LFSWLRT VEEOJTTVCLIDFPEESVKRSYVL LSTI.VGFVLPLLVILVCyTR 

lARAV IiKIRSAEGRRKAFNTCSSHVAWSLFYGSIIFMYLQPAKSTSHEQ- 

I I + II 11+ 1+ I 11+ I + I I + 

172 ILRTLRKRARSQRSLKRRSSSERKAAKMIJiVVVVVFVLCWLPYHIVIiI^ 

GKFIALFYTWTPALNPVIY 291 

I 1+ I lll+II 
LPTALLITLWIAYVNSCLNPIIY 254 



101 



60 



161 



120 



221 



171 



271 



231 



The disclosed GPCR12 nucleic acid of 958 nucleotides (also referred to as 
ba407hl2_dal) is shown in Table VIA. The disclosed GPCR12 open reading frame ("ORF'O 
begins wifli a ATG at nucleotides 3-5 and ending with a TAA codon at nucleotides 1 162-1 164. 
The start and stop codons of the open reading frame are highlighted in bold type. Putative 
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untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 



Table 12A. GPCR12 nucleotide sequence (SEQ ID NO:29). 

CTATG6AGCAGAGCAATTATTCCGTGYATGCCGACTTTATCCTTCTGGGTTTGTTCAGC!AAC!flnnm 

CTTCTCTTTGCCCTCATTCPCCTGGTCTTTGTGACCTCCATAGCCAGCA^ 

AGACTCCCGCCTCCACACCCC^TGTACTTCCTGCTCAGCCAGCTCTCCCT 

TTGTGCCCaU^TGCTGGTCGACO^GGTGATGAGCCAGAGAGCCATTTCCTTTGCAGGATGCACT^ 

CTCTACTTGACCTTAGCAGGGGCTGAGTTCTTCCTCCrAGGACTCATGTCCTGTGATCGCTAC^^ 

CCCTCTGCACTATCCTGACCTCATGAGCCGCAAGATCTGCTGGTTGATTGTGGCGGCAGCCTGGCT^^ 

TCGATGGTTTCTTGCTCACCCCCGTCACCATGCAGTTCCCCriTCTGTGC^ 

GAGGTGCCTGCCCTTCTGAAGCTCTCCTGCACGGACACy^TCAGCCTACGAGACAGCCATGTATGTCTG^ 

GATGCTCCTCATCCCTTTCTCTGTGATCTCGGGCTCTTACACAAGAATTCTCATT^ 

CAGAGGGGAGGCGAAAGGCTGTGGCCACCTGCTCCTCACAOVTGGTGGTTGTCAGCCTCT^ 

TACACATACGTGCTGCCTCATTCTTACCACACCCCTGAGCAGGACAAAGCnCTATCTGCC^ 

TCCCATGCTGAATCCACTCATTTACAGCCTTAGGAAa^GGATGTCACGGGGGCCCTAOU^ 

GTGTGTCCTCAGGAAAGGTAACCACTTTCTAAAC 



The disclosed GPCR12 polypeptide (SEQ ID NO:30) encoded protein having 317 
5 amino acid residues is presented in Table SB using the one-letter amino acid code. 



Table 12B. Encoded GPCR12 protein sequence (SEQ ID NO:30). 

^ffiQSNYSVYADi^lS^ 

VPKMLVDQVMSQRAISFAGCTAQHFLYLTLAGAEFFLLGLMSCDRYVAICNPLHYPDLM 
DGFLLTPVTMQFPFCASREINHFFCEVPALLKLSCTDTSAYETAMYVCCIMMLLIPFSVISGSYTRILIT^^ 
EGRRKAVATCSSHMVWSLFyGAAMYTYVLPHSYHTPEQDKAVSAFyTILTPMI.NPIJ:YSLM^ 
VSSGKVTTF 



The disclosed GPCR12 amino acid sequence has 146 of 313 amino acid residues 
(46%) identical to, and 215 of 313 residues (68%) positive with, the Rattus norvegicus (rat) 
10 313 amino acid residue olfectory receptor protein^tnn SFrREMBL-ACC:Q63394)(E== l.Oe" 



Possible SNPs found for GPCR12 are listed in Tables 12C. 



Table 12C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


62 


OT 


Silent 


N/A 


136 


A>T 


45 


Lys > Met 


216 


T>C 


Silent 


N/A 


287 


A>T 


Silent 


N/A 


361 


G>A 


120 


Cys>Tyr 


403 


A>T 


134 


Asp > Val 


896 


G>A 


Silent 


N/A 



15 



The amino acid sequence of GPCR12 has high homology to other proteins as shown in 
Table 12D. 
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Table 12D. BLASTX results for GPCR12 




Smallest 




Sum 


High 


Prob 


Sequences producing High-scoring Segment Pairs: Score 


P(N) 


Ptnr:SPTREMBL-ACC:Q63394 OLl RECP - Rattus norv, 313 aa. . . 755 


l.Oe-74 



The disclosed GPCR12 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 12E. 



5 



Table 12E. BLASTP results for GPCR12 


Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 14423768 |sp!043869 


OLFACTORY 
RECEPTOR 2T1 
(OLFACTORY 
RECEPTOR 1-25) 
(ORl-25) 


311 


217/307 
(70%) 


252/307 

V ox i 


e-110 


I02T1 HUMAN 


gil 3983382 |gb|AAD1331 


olfactory 
receptor E3 (Mus 
musculus] 


223 


168/223 
(75%) 


191/223 
(85%) 


2e-87 


9>1| 


gi 1 2921628 1 ab 1 AAC3961 


olfactory 
receptor [Homo 
sapiens] 


216 


163/216 
(75%) 


185/216 
(85%) 


2e-84 


1.11 


gi 1 12007423 1 gb 1 AAG451 


T2 olfactory 
receptor [Mus 
musculus] 


316 


157/309 
(50%) 


212/309 
(67%) 


le-76 


96.11 


gil 12007424 |gblAAG451 
97.11 


T3 olfactory 
receptor [Mus 
musculus] 


315 


156/310 
(50%) 


212/310 
(68%) 


4e-75 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 12F. 



Table 12F. ClustalW Analysis of GPCR12 

1) GPCR12 (SEQ ID NO:30) 

2) gi|14423768lsDl043869IQ2T1 ffllMAN OT.PArmp v ppnn>Top ?t1 (OLFACTORY RECEPTOR 1-25) 
(ORl-25) (SEQ ID NO:101) 'tlkj^i 

3) gi|3983382|gb|AAD13319.1| (AF102527) olfactoiy receptor E3 [Mus musculus] (SEO ED NO102) 

4) gi|2921628|sb|AAC396n.1| (U86215) olfactory recq)tor piomo sapiens] (SEQ ID NO103) ' 

5) gi|12007423|gb|AAG4519fi,1| (AF321234) T2 olfectory receptor [Mus musculus] (SEQ ID NOa04) 

6) gi|12007424|Rb|AAG45197.1| (AF321234) T3 olfectory receptor [Mus musculus] (SEQ ID NO:"l05) 



GPCR12 
gil 14423768 1 
gi|3983382r 
gil 2921628 1 
gil 12007423 1 
gi 112007424 1 




30 40 50 

I I I |.,_| 

iILLVijvfsiflSS" 

is2p:e|f 



SfTLGTD 
IspjLRSG 



60 70 80 90 100 
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GPCR12 
gi| 14423768 1 
gi| 3983382 1 
gi I 2921628) 
gl 1 120074231 
gi 1 120074241 




110 120 130 140 150 

U...|....|....i,...i....|...,i.,.,i,.,,|.,..| 



GPCR12 
gil 14423768 1 
gi 139833621 
git 29216281 
gij 12007423 1 
gil 12007424 1 




160 170 180 190 200 

. . u . . . i... . I .... I .... I 



GPCR12 
gil 14423768 1 
gi 139833821 
gil 2921628 1 
gil 120074231 
gil 120074241 




GPCR12 
gil 14423768 1 
gil 3983382 1 
gil 29216281 
gi 112007423 1 
gil 120074241 




GPCR12 
gil 144237681 
gil 39833821 
gil 29216281 
gil 12007423 1 
gil 12007424 1 




310 

....I....1....1.. 

GPCR12 HqIKWS^CVSSGKVTTF 

gi|14423768 1 iKSFb^fipFKGFQ 

gil 39833821 — ' 

gil 2921628 1 

gil 12007423 1 Bi^^^HryIVPAHPTL- 
gi 1 12007424 I Bl^\4^RLS-VQSTF- 



Table 12G lists the domain description from DOMAIN analysis results against 
GPCR12. This indicates that the GPCR12 sequence has properties similar to ttiose of other 
proteins known to contain this domam as well as to the 254 amino acid 7tm domain itself 



Table 12G. Domain Analysis of GPCR12 

qnllPfamlpfamOOOOl s 7tiu_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO: 106) 

Length = 254 residues, 99-6%aligned 

Score « 105 bits (262)/ Expect ^ 4e-24 



GPCR12 : 


42 


NVVKIILIHIDSRLHTPMYFLLSQLSLRDILYISTIVPKMLVDQVMSQRAISFAGCTAQH 


101 






1++ +111 1 1++ I + l-H- 1+111 1 1 




Gnl 1 Pf ami pf amOOOOl : 


2 


NLLVILVILRTKKLRTPTNIFLLNLAVADLLFLLTLPPWALYYLVGGDWVFGDALCKLVG 


61 


GPCR12 : 


102 


FLYLTIAGAEFFLLGLMSCDRYVAICNPIiHYPDLMSRKICWLIVAAAWLGGSIDGFIiLTP 


161 






I++ 1 11 +1 111 + 11 +11 i + + + +++ 1+ + II 




Gnl 1 Pf ami pfamOOOOl : 


62 


ALFWNGYASILLLTAISIDRYLAIVHPLRYRRIRTPRRAKVLILLVWVLALL LSLP 


118 
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GPCR12: 162 VTMQFPFCa^RElNHFFCEVPAIiLKLSCTDTSAyETflMWC-K:iMMLLIPFSVI 220 

+ Ml I + + ++++ ++I II III 

&il|Pfam|pfam00001: 119 PIiLFSHLRTVEEGMTTVC IiIDFPEESVKRSYVLLSTLVGFVliPIiLVILVCYTR 171 

GPCR12: 221 IMTV yRMSEAEGRRKAVATCSSHMVWSLFYG MMYTYVLPHSYHT 267 

111+ + + 1+ I +11+ + + I + 

GnllPfamlpfamOOOOl: 172 ILRTLRKRARSQRSIJCRRSSSERKW«MLL\rm>^^ 231 

GPCR12: 268 PEQDKAVSAFYTILTPMLNPLIY 290 

++ + + in + ii 

GnllPfamlpfamOOOOl: 232 LPTALLITLWLAYVWSCIiNPIIY 254 

GPCR13 

The disclosed GPCR13 nucleic acid of 1013 nucleotides (also referred to as 
AC074365_dal) is shown in Table 13A, The disclosed GPCR13 open reading frame ("ORF'O 
begins with a ATG at nucleotides 9-1 1 and ending wifli a TGA codon at nucleotides 101 1- 
1013. The start and stop codons of the open reading frame are highligjhted in bold type. 
Putative untranslated regions, if any, are found upstream from the initiation codon and 
downstream from the termination codon. 



Table 13A. GPCR13 nucleotide sequence (SEQ ID NO:31). 



CCTATGTGATGTGTTATCTTTCTO^GCTATGCCTC^^ 

ACCAATGAGAGCAACCTAGCAGGTTTGATCCTTTTAGGGTTTTCTGATTATCCTCAGTTACAGAAGGTT^ 

GCTCATATTGATTCTGTATTTACTAACTATTTTGGGGAATACCACCATCATTCTGGTTTCTCGTCT 

CTCATATGCCGATGTATTTCTTCCTTTCTCATCTCTCCTTCCTGTACCGCTGCT 

CTCCTGGTAAACCTGTGGGAACCCATGAAAACTATCGCCTATGGTGGCTGTTT^ 

CCTGGGATCCACTGAGTGCGTCCTCCCGGCTCTGATGTOTGTGACCGCTA^ 

AGACTGTCOTAATGCATATCCATCTCTGCATGGCCTTGGCATCTATGGCAT^ 

GTACa^GTCCACCCTCACCCTGCAGCTGCCCTTCTGTGGGCATCGCCAAGTGGATCA 

GCTCATCAAGCTGGCTTGTGTGGGCACCACGTTTAACGAGGCTGAGCTTTTTG^ 

TGCCTGTCTCATTCATCCTGGTCTCerCTGGCTACATTGCCCACGCAGTGTO 

CAGAAAGCATTCGGGACCTGCTTCTCCa^CCTGACAGTGGTCACaVTCTTTTATGGAA 

GCAGCCAGCCAAGAGTAGATCCAGGGACCAGGGCAAGTTTGTTTCTCTCT^ 

ACCCTCm-ATTTATACCTTGAGGATCAAGGAGGrGAAAGGGGCATTAAAGAAAGrTCTAGC^ 
AATATTTTAT6A 



The disclosed GPCR13 polypeptide (SEQ ID NO:32) encoded protein having 334 
amino acid residues is presented in Table 13B using the one-letter amino acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCR13 has a signal peptide and is 
likely to be localized at the plasma membrane with a certainty of 0.6000. The most likely 
cleavage site for a GPCR13 peptide is between amino acids 61 and 62 at: ILG-NT. 



Table 13B. Encoded GPCR13 protein sequence (SEQ ID NO:32). 



MCYLSQLCLSLGEHTLHMGMVIUiTNESNIAGFILLGFSDYPQLQKVLEVLlLI 

PMyFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTIAYGGCLVHLYNSHAI.GSTECVLPA^ 

LMHIHLCMALASMA6?LSGIATTLVQSTLTLQLPFCGHRQVDHFICEVPVLIKlACn^^ 

SFILVSSGYIAHAVLRIKSATGRQKAFGTCFSHLTVVTIFyGTIIFMYLQPAKSRSRDQGK^ 
lYTLRIKEVKGALKKVLAKALGVNIL 
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The disclosed GPCR13 amino acid sequence has 178 of 305 amino acid residues 
(58%) identical to, and 234 of 305 residues (76%) positive wifli, the Rattus norvegicus (rat) 
313 amino add residue ol£u:tory receptor protein (ptnr. SPTREMBL-ACC:Q63394)^ = 2.6e' 

and a T to C SNP at 802 bp of the nucleotide sequence ttiat results in a Leu to Pro 
change at amino acid 265 of protein sequence. 

Possible SNPs found for GPCR13 are listed in Tables 13C. 



Table 13C: SNPs 


Nucleotide 
Position 


Base 
Change 


Amino 
Acid 
Position 


Base 
Change 


129 


OG 


41 


PrOAla 


309 


C>T 


101 


Leu>Phe 


324 


T>C 


106 


Trp> Arg 


417 


OG 


137 


Leu>Val 


361 


G>A 


120 


Cys>Tyr 


458 


OT 


Silent 


N/A 


495 


G>A 


163 


Ala>Thr 


507 


A>G 


167 


Met>Val 


510 


G>A 


168 


Ala>Thr 


512 


A>G 


Silent 


N/A 


559 


T>C 


184 


Leu>Pro 


765 


G>A 


253 


Gly>Arg 


802 


T>C 


265 


Leu>Pio 



The amino acid sequence of GPCR13 has hi^ homology to other protems as shown in 
Table 13D. 



Table 13D. BLASTX results for GPCR13 


High 

Sequences producing High-scoring Segment Pairs: Score 


Smallest 
Sum 

Prob 
P(K) 


Ptnr:SPTREMBL-ACC:Q63394 OLl RECP - Rattus norv, 313 aa... 959 


2.6e-96 



The disclosed GPCR13 has homology to the amino acid sequences shown in the 
BLASTP data listed in Table 13E. 



Table 13E. BLASTP results for GPCR13 


Gene Index/Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 
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gi 1 6679170 IreflNP 032 


olfactory 
receptor 15 (Mus 
musculus] 


312 


179/308 
(58%) 


232/308 
(75%) 


8e-91 


788,11 


gi|11177906|ref INP 06 
8632.11 


Olfactory 
receptor (Rattus 
norvegicus] 


313 


178/305 
(58%) 


234/305 
(76%) 


4e-90 


gi|14780900lreflNP 14 


olfactory 
receptor, family 
2, subfamily B, 

member 2 
[Homo sapiens] 


357 


179/305 
(58%) 


232/305 
(75%) 


2e-89 


9046.11 


gi 1 12231029 1 sp | Q15062 


OLFACTORY 
RECEPTOR 2H3 

(OLFACTORY 
RECEPTOR-LIKE 
PROTEIN FATll) 


316 


173/303 
(57%) 


230/303 
(75%) 


4e-89 


I02H3 HOMAN 


gi|15304846|ref IXP 05 
3609.11 


olfactory 
receptor, family 
2, subfamily B, 
member 2 
[Homo sapiens] 


357 


178/305 
(58%) 


232/305 
(75%) 


7e-89 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 13F. 

Table 13R ClustalW Analysis of GPCR13 

1) GPCR13 (SEQ ID NO:32) 

2) gil66791701reflNP 032788.1| (N]VL008762) olfactoiy receptor 15 [Mus miiscuhis] (SEQ n> NO:107) 

3) gilin77906lreflNP 068632. 1| (N]V1_021860) Ol&ctory receptor [Rattus norvegicus] (SEQ ID NO:108) 

4) gi|14780900|reqNP 149046.1| (NM_^033057) olfectory receptor, femily 2, subfamily B, member 2 [Homo 
sapiens] (SEQ ID NO: 109) 

5) gill2231029lsDlO15062lQ2m HUMAN OLFACTORY RECEPTOR 2H3 (OLFACTORY RECEPTOR-UKE 
PROTEINFATll) (SEQ IDNO:110) 

6) gi|lS3(H846|ref|XP 053609.1| pCM,053609) ol&ctory receptor, femfly 2, subfamily B, member 2 [Homo 
sapiens] (SEQ ID NO:lll) 



6PCR13 

gi 166791701 

gi I 111779061 

gi 1 14780900 1 

gi 112231029 I 

gi|15304846| 



GPCR13 
gi 1 6679170 1 
gil 111779061 
gi I 147809001 
gi 1 12231029 1 
gil 153048461 



GPCR13 
gil 66791701 
gi|11177906| 
gi 1 14780900 1 
gil 12231029 1 
gil 153048461 
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GPCR13 
gi|6679170| 
gi| 111779061 
gil 14780900 1 
gi 112231029 1 
gil 15304846) 



GPCR13 
gil 66791701 
gil 111779061 
gi|14780900| 
gi 112231029 1 
gil 15304846} 



GPCR13 
gil 6679170 1 
gil 11177906 I 
gil 14780900 1 
gil 12231029 1 
gil 15304846} 



GPCR13 
gil 6679170} 
gil 111779061 
gil 14780900 1 
gil 12231029 1 
gil 153048461 




.NadlRNMQMISFAKDTVLTY 

►SI^SWRAA 

NCglRNMQMISEMDTVLTy 



360 



370 



GPCR13 

gi I 6679170} 

gil 11177906) 

gi 1 14780900 1 LTNFSASCPIFVITIENYCNLPQRKFP 
gil 122310291 



gi 1 15304846 1 LTNFSASCPIFVITIENYCNLPQRKFP 

Table 13G lists the domain description from DOMAIN analysis results against 
GPCaR.13. This indicates that (he GPCR13 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 377 amino acid 7bn domain itself. 



Table 13G. Domain Analysis of GPCR13 

gnl i Pf ami pf amOOOOl , 7tm_l, 7 transmembrane receptor (rhodopsin 

family). (SEQ ID NO: 112) 

Length = 254 residues, 94.9% aligned 

Score ^70.9 bits (172), Expect = le-13 



GPCR13 : 

Gnl I Pf ami pf amOOOOl : 
6PCR13: 

Gnl I Pf ami pf amOOOOl : 
GPCR13: 

Gnl i Pf ami pf amOOOOl : 
GPCR13: 



74 
14 
134 
74 
194 



KPHMPMYFFLSHLSFLYRCFTSSVIPQLLVNLWEPMKTIAYGGCLVHLYNSHALGSTECV 
1111+1+ 1 ++ I I I I + I + 

KLRTPTNIELiailiAVADLLFLLTLPPWALYyLVGGDWVFGDALCK^^ 



LPALMSCDRYVAVCRPLHYTVLMHIHLCMALASMAWLSGIATIXVQSIXrLCi^ 
I +1 III + I+ 111+ I + 1+ + Ml 
IJiTAISIDRYIAIVHPLRYRRIRTPPRAKVIiILLVWVLALL LSLPPLLFSW 



133 

73 

193 



124 
- 245 



VDHFICEVPVLIKIACVGTTFNEAELFVASILFLIVPVSFILVSSGYIAHAV 

+ + + + + + +++++ 4-+!+ Ill I + 

125 LRTVEEG!m?VCLIDrPEBSVKRSYVLLSTLVGFVLPIJ.VII.VCyTRILRTL^^ 184 



246 -LRIKSATGRQKAFGTCFSHLTWTIFYGTIIFMYL QPAKSRSRDQGKFVSLFYTV 

1+ +I++ 1+1 + I + 1 + I +1 + 



300 
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Gnl I PfamlpfamOOOOl: 185 SLKI^SSERKAAKMLLVVVWFVLCWLPYHIVLIiLDSLCLLSIWRVLPTA^ 244 

GPCR13: 301 VTRMLNPLIY 310 

I III+ll 

Gnl i PfamlpfamOOOOl: 245 VNSCLNPIIY 254 

GPCR14 

The disclosed GPCR14 nucleic acid of 996 nucleotides (also referred to as CG50161- 
03) is shown in Table 13 A. The disclosed GPCR14 open reading frame ("ORF") begins with 
at nucleotides 12-14 and ending with a TAA codon at nucleotides 993-995. The start and stop 
5 codons of the open reading fiame are highli^ted in bold type. Putative untranslated regions, 
if any, are found upstream from the initiation codon and downstream from the termination 
codon. 

Table 14A. GPCR14 nucleotide sequence (SEQ ID NO:33). 

CATGCTGGACTA ireCCCTCTCCATTTACAGGTAGCTCTACTAGAAAT^^ 

GAATTTATCTTCACTGGATTCCCTCAGCTTCAGGATGGTAGTCTCCTGTACTTCTTTCCTTTACTTTTC^^ 

TTTTATTATCATTGATAACTTATTAATCTTCTCTGCTGTAAGGCTGGACACCCTVTCTCCAC^ 

TTATCAGTATATTTTCCTTTCrGGAGATCTGGTACACCACAGCCACCATTCCCAAGATGCTCTC<^ 

GAAAAGAAGGCCATCTCAATGACTGGCTGCATCTTGCAGATGTATTTCTTCCACTCACT 

CTTGCTGACCACCATGGCCATTGACAGATACGTTGCCATCTGCAACCCTCTTCGCTATCAAATGA 

GGCTCTGTGCTCAACTCTCTGCAGGTTCCTGCCTCTTCGGTTTCCTTATCCTGCTTCCCG 

ACACTGCCTTTCTGTGGGCCCAACCAAATCCATCAGATCTTCTGTGACTTGGTCCCTGTGCTAA^ 

AGACACGTCCATGATTCTGATTGAGGATGTGATTCATGCTGTGACCATCATCATTACCTTCCTAATC^^ 

CCTATGTAAGAATTGTCACTGTGATATTGAGGATTCCCTCTTCTGAAGGGAGGCAAAAGGCTra 

GGCCACCTCATGGTCTTCCCGATATTCTTTGGCAGTGTATCACTCATGTACTTGCGTTTCAGCGACACT^ 

AGTTTTGGACACAGCCATTGCACTGATGTTTACTGTACTTGCTCCATTCTTC^ 

ACAAGG^TGAACAATGCGATTAAAAAACTGTTCTGTCTTCAAAAAGTGTTGAACAAGCCT 



The disclosed GPCR14 of this invention maps to chromosome 1 and the GPCR14 the 
10 nucleic acid sequence of this invention has 943 of 945 bases (99%) identical to a 

gb:GENBANK-ID:AX241804|acc:AX241804.1 mRNA from syntiietic construct (Sequence 
552 from Patent WO0127158) (E = 1.8e'^^. Chromosome localization information was 
assigned using OMIM, the electronic northern bioinformatic tool implemented by CuraGen 
Corporation, public ESTs, public literature references and/or genomic clone homologies. This 
15 was executed to derive the chromosomal mapping of the SeqCalling assembUes, Genomic 
clones, literature references and/or EST sequences that were included in the invention. 

The disclosed GPCR14 polypeptide (SEQ ID NO:34) encoded protein having 327 
amino acid residues is pres^ted in Table 14B using the one-letter amino acid code. The 
Signal P, Psort and/or Hydropathy results predict that GPCR14 has a signal peptide and is 
20 likely to be localized at the plasma membrane with a certainty of 0.6000. In other 

embodiments, it is localized at the Golgi body with a certainty of 0.4000, at the endoplasmic 
reticulimi (membrane) with a certainty of 0.3000 or at the endoplasmic reticulum with a 
certainty of 0.3000. The most likely cleavage site for a GPCR14 peptide is between amino 
acids 62 and 63, at: AVR-LD. 
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Table 14B. Encoded GPCR14 protein sequence (SEQ ID NO:34). 



MPSPFTGSSTIWMESRNQSTVTEFIFTGFPQI.QDGSIJ,yFFPLLFlYTFIIIDNLlIFSAVRLDTHLHNPMYNFISI 

FSFLEIWYTTATlPKtaSNLlSEKKAlSMTGCILQMYFFHSLENSEGILLTTMAIDRYVAICNPLRYQMIMTPRLCA 

QLSAGSCLFGF1.ILLPEIVMISTLPFCGPNQIHQIFCDLVPVLSLACTDTSMILIEDV1HAVTIIITFLIIAI.SYVR 

IVTVIIJlIPSSBGRQKAFSTCAGHLMVFPIFFGSVSIJimAFSDTYPPVLDTAIALMFTVIiAPFFSPIIYSL^ 

NNAIKKLFCLQKVLMKPGG 



The disclosed GPCR14 amino acid sequence of liie protdn of the invention was found 
to have 136 of 304 amino acid residues (44%) identical to, and 193 of 304 amino acid residues 
(63%) similar to, the 321 amino acid residue ptnr:SWISSPROT-ACC:Q9UGF6 protein from 
Homo sapiens (Human) (Olfactory receptor 5V1 (Hs6Ml-21) (E = 4.40"^^. 

GPCR14 is expressed in at least the following tissues: apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain, brain, Buridtt lymphoma cell lines, 
corpus callosum, cardiac (atria and ventricle), caudate nucleus, CNS and peripheral tissue, 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epitheUa, eye, neonatal eye, firantal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, Uver, fetal liver, lung, lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue, those that express MHC II and m 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate, 
putamen, serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. Expression information was derived from the tissue sources of the sequences that were 
included in the derivation of tiie sequence. 

The amino acid sequence of GPCR14 has high homology to other proteins as shown in 
Table 14C. 



Table 14C. BLASTX results for GPCR14 



Sequence s producing Hlqh-scorlng Segment Pa irs 



High 
Score 



ptnr;SWISSPROT-ACC;Q9UGF6 OLF RECP - Homo sapiens, Z2xT^, 675 



Smallest 
Sum 
Prob 



4.4e-66 



The disclosed GPCR14 has homology to the amino acid sequences shown in the 
BLASTP data listed in Tahle 14D. 



Table 14D. BLASTP results for GPCR14 



Gene Index/Identifier | Protein/ Organism 



1 Length 


Identity 


Positives 


i (aa) 


(%) 1 


(%) 



Expect 
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gi 1 13562084 IreflNP 11 


olfactory 
receptor, family 
5, subfamily V 

member 1 
[Homo sapiens] 


321 


136/304 
(44%) 


193/304 
(62%) 


8e-60 


0503.11 


gi|7242165|ref INP 035 


olfactory 
receptor 41 [Mus 
musculus] 


327 


132/308 
(42%) 


191/308 
(61%) 


9e-59 




gi|12007416|qblAAG451 


m51 olfactory 
receptor (Mus 
musculus) 


314 


140/303 
(46%) 


190/303 
(62%) 


le-58 


fiQ 1 1 


gi 113928994 IreflNP 11 


olfactory 
receptor 41 

[Rattus 
norvegicusj 


327 


135/308 
(43%) 


192/308 
(61%) 


2e-58 


3898.11 


gi| 14596246 |einbiCAC43 


dM538M10.1 (novel 
7 transmembrane • 
receptor 
(rhodopsin 

family) 
(olfactory 
receptor like) 
protein similar 
to 

human HS6M1-21) 
[Mus musculus] 


317 


135/306 
(44%) 


187/306 
(60%) 


3e-58 


444.11 



The homology of these sequences is shown grq)hically in the ClustalW analysis shown 
in Table 14E. 



Table 14E. ClustalW Analysis of GPCR14 

1) GPCR14 (SEQ ID N034) 

2) ^13562084|ref|NP 110S03.1| ol&ctoiy recqitar. femfly 5, subfimuly V member 1 [Homo sapiens] (SEQ ID 

3) gi|7242165lreflNP 035113J| olfectoiy receptor 41 [Mus musculus] (SEQ ID NO:l 14) 
^) fii|12007416|gblAAG4S189.1[ m51 nlfer^nry r^r^t^r [Mil? Ttmsailm] (SEQ ID N0'115) 
5) fti|13928994|ref|NP 113898.1| olfactoiy receptor 41 [Rattusnorvcgicus3(SEQIDN0116) 

RiU4S96246[cmb|CAC43444.1| dM538M10.1 (novel 7 tiansmembiane receptor (rhodopsin femily) (olfacton 
receptor like) protein similar tohuman HS6M1-21) [Mus musculus] (SEQ ID NO:l 17) 



6PCR14 
gi I 135620841 
gi. 1 72421651 
gi. 112007416 1 
gi I 13928994] 
gil 145962461 



6PCR14 
gi 113562084 I 
gil 72421651 
gil 12007416 I 
gil 13928994 I 
gil 14596246 I 
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GPCR14 

9i 1135620841 

9117242165 I 

911120074161 

91)139289941 

911145962461 



6PCR14 
911135620841 
9l 1 72421651 
91112007416 I 
911139289941 
911145962461 



6PCR14 
91113562084 1 
gl 1 7242165 1 
gl] 120074161 
glj 13928994 1 
9l I 145962461 



6PCR14 
91113562084 1 
91172421651 
91(120074161 
91113928994 I 
9l I 145962461 



GPCR14 
91113562084 1 
9117242165 1 
91112007416 I 
9i 1 13928994 1 
911145962461 



6PCR14 
911135620841 
91172421651 
9x1120074161 
9i 113928994 1 
9i 114596246 I 

330 

....I. ...I. ...I.... 

GPCR14 LFCLQKVLNKPGG- 

9l 1 13562084 1 IGSKsSppiSS]^ 

9l| 72421651 TimAffiGQDAliTKKSSRDG 

gl 1 12007416 1 TLGGgHcFLLC 

gl 1 13928994 1 TLHIA|DQEAimiKGSKI6 
gl 1 14596246 1 XGRKR^fW^SDM 

Table 14F lists the domain description from DOMAIN analysis results against 
GPCR14. This indicates that the GPCR14 sequence has properties similar to those of other 
proteins known to contain this domain as well as to the 377 amino acid 7tm domain itself. 




82 



wo 02/46229 



PCT/USOl/46530 



Table 14F. Domain Analysis of <aPCR14 

enl|Pfam|p fam00001 . 7tin_l, 7 transmembreme receptor (rhodopsin 

family). (SEQ ID N0:118) 

Length = 254 residues, 99.6% aligned 

Score =97.1 bits (240), Expect ° le-21 



GPCR14: 54 imilFSAVRLDTHLHNPMYNFISIFSHTJlIWYTTATIPKMLSNLISEKKRISMTGCILQM 113 

1 I 1+ + 1 I 1+ + ++ + 111+ II 

GnllPfamlpfamOOOOl: 2 NM.VILVILRTKKIJlTPTl}IFIJjnAVADIJ.FLLTLPP«ai.YYLVGGDWVFGDALCKLVG 61 

GPCR14: 114 YFFHSLENSEGILLTTMaiDRYVAICNPLRYQMIMTPRLCAQLSAGSCLFGFLILLPEIV 173 

^ , ^ I + +111 ++IIII+II +IIII+ I III I + 1+ II ++ 

GnllPfamlpfamOOOOl: 62 AlFVVNGYASIUJ,TAISIDRYIAIVHPIJ<YI«lRTPRRAKVlIIiVWVLALLLSLPPLL 121 

GPCR14: 174 MISTLPPCGPKQIHQIEX;DLVPVLSLACTDTSMILIEDVIHAVTIIITFLI-iai.SYVRI 232 

1+ ++I++ + I++II 

GnllPfamlpfamOOOOl: 122 FSWLRTVEEGKTTVa.IDFPEESVKRSYVLLSTLVGFVLPLLVII,VCYTRll.RTliRKRftR 181 

*5PCR14: 233 VTVILRIPSSEGRQKAFSTCAGHLMVF PIFFGSVSLMYLRFSDTYPPVLDTAIALM 288 

1+ II 1+ I ++ I + I II 

GnllPfamlpfamOOOOl: 182 SQRSLKRRSSSERKAAKMLLVVVWFVLCWLPYHIVLLLDSLCLLSHIRVLPTAU.ITLW 241 

GPCR14: 289 FTVLAPFFNPIIY 301 

+ mil 

GnllPfamlpfamOOOOl: 242 LAYVNSCLNPIIY 254 

The protein similarity infonnatioii, expression pattem, cellular localization, and map 
5 location for the protein and nucleic acid disclosed hotein suggest that GPCR14 may have 
important structural and/or physiological functions characteristic of the GPCR family. The 
nucleic acids and proteins of the invention are useful in potential diagnostic and therapeutic 
applications implicated in various GPCR- or olfectory receptor (OR)-related pathologies 
and/or disorders. For example, the con^ositions of Ihe present invention will have efficacy 

10 for the treatment of patiaits sufEering fi»m: developmental diseases, MHCn and m diseases 
(immune diseases), taste and scent detectability disorders, Burldtf s lymphoma, 
corticoneurogenic disease, signal transduction pathway disorders, retinal diseases including 
those involving photoreception, cell growth rate disorders; cell shape disorders, feeding 
disorders; control of feeding; potential obesity due to over-eating; potential disorders due to 

15 starvation (lack of appetite), noninsulin-dependent diabetes mellitus (NIDDMl), bacterial, 

fungal, protozoal and viral infections (particularly infections caused by HIV-1 or HIV-2), pain, 
cancer (including but not limited to neoplasm; adenocarcinoma; lymphoma; prostate cancen 
uterus cancer), anorexia, bulimia, asthma, Parkinson's disease, acute heart failure, hypotension, 
hypertension, urinary retaition, osteoporosis, Crohn's disease; multiple scleix)sis; and 

20 treatment of Albright hereditary ostoeodystrophy, angina pectoris, myocardial infarction, 
ulcers, asthma, aUergies, benign prostatic hypertrophy, and psychotic and neurological 
disorders, including anxiety, schizophrenia, manic dqiression, delirium, dementia, severe 
mental retardation, dentatorabro-paUidoluysian atrophy(DRPLA) hypophosphatemic rickets, 
autosomal dominant (2) acrocallosal syndrome and dyskinesias, such as Huntington's disease. 
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The disclosed GPCR14 protein has multq)le hydrophilic regions, each of which can be 
used as an inununogen. la one embodiment, a cont^plated GPCR14 epitope is from about 
amino acids 5 to 10. In additional embodiments, a. GPCR14 epitope is fix)m about amino acids 
90 to 95, fiom about amino acids 130 to 132, ftom 145 to 150, fiom 240 to 250, from 310 to 
5 320 and fiom 330 to 340. The GPCR14 protein also have value in the development of 

powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

A summary of the GPC3RX nucleic acids and proteins of the invention is provided in 
10 Table 15. 



Table 15 GPCR Summary 




1 doles 


Clone: Jlescnption of Homolog 


Nucleic 

iVClt] 

SEQm 
NO 


Amino 

ACId 

SEQm 
NO 




1 A in 


<jtPCKla:bC35 113271 A dal 

GPCRlb:CG55798-03 

GPCRlc:CG55798-04 


1 

3 
5 


2 
4 
6 


GPCR2 


2A-2L 


GPCR2a:AC011711 da2 
GPCR2b:CG50147-01 


7 
9 


8 

10 


GPCR3 


3A-3H 


GPCR3:GMAC024428 A (also known as 
CG92194-01) 


11 


12 


GPCR4 


4A-4F 


GPCR4:CG50169-01 


13 


14 


GPCR5 


5A-5F 


GPCR5AC009758 dal 


15 


16 


GPCR6 


6A-6G 


GPCR6:CG50149-01 


17 


18 


GPCR7 


7A-7H 


GPCR7:GM 33202597 A dal 


19 


20 


GPCR8 


8A-8H 


GPCR8:AC076959 da2 


21 


22 


GPCR9 


9A-9G 


GPCR9:AC073364 dal 


23 


24 


GPCRIO 


lOA-lOG 


GPCR10:CG55732-01 


25 


26 


GPCRll 


IIA-IIG 


GPCRll :sggc draft ba656o22 20000731 dal 


27 


28 


GPCR12 


12A-12G 


GPCR12:ba407hl2 dal 


29 


30 


GPCR13 


13A-13G 


GPCR13:AC074365 dal 


31 


32 


GPCR14 


14A-14F 


GPCR14:CG50161-03 


33 


34 



GPCRX Nocleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
GPCRX polypeptides or biologically active portions thereof. Also included in the mvention 
are nucleic acid fragments sufficient for use as hybridization probes to idoitify GPCRX- 
encoding nucleic acids {e.g., GPCRX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of GPCRX nucleic acid molecules. As used herein, the term 
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•nucleic acid molecule" is intended to include DNA molecules (eg. , cDNA or genomic 
DNA), RNA molecules {e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and daivatives, ftagments and homologs thereof. ITie nucleic acid 
molecule may be single-stianded or double-stranded, but preferably is comprised double 
stranded DNA. 

An GPCRX nucleic acid can encode a mature GPCRX polypqjtide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturallyoccurringpolypeptideorprecursorformorproprotein. The naturally occurring 
polypeptide, precmsor or proprotein mcludes, by way of nonlimiting example, the M-laigth 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypq)tide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again byway of nonlimiting example, as a result of one or more 
naturally occurring processing stq)s as they may take place within the cell, or host cell, in 
^ch the gene product arises. Examples of such processing steps leading to a "matmJ" form 
of a polypeptide or protein include the cleavage of the N-teraiinal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising fiom a precursor polypq>tide or protein that has 
residues 1 to N, where residue 1 is flie N-temiinal methionine, would have residues 2 through 
N remaining after removal of the N-temrinal methionine. Altematively, a mature fomi arising 
fiomaprecursorpolypeptideorprotein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues fiom residue M+1 to 
residueNremaining. Further as used herein, a "mature" fomiofapoljpeptide or protein may 
anse from a stq, of post-translational modification other than a proteolytic cleavage event 
Such additional processes include, by way of non-limiting example, glycosylation, 

myristoylation or phosphorylation. In general,amature polypeptide or proteinmayre^^ 
fiom the operation of only one of these processes, or a combination of any of them 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 

length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 

approximately. e.g., 6,000 nt, depending upon the specific use. Probes are used in flie 

detection of identical, similar, or complementary nucleic acid sequences. Longer length 

FobesaregeneraUyobtainedfiomanaturalorrecombinantsource.arehighlyspecific and 
much slower to hybridize than shorter-length oUgomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PGR, membrane-based hybridization 
technologies, or EUSA-like technologies. 
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The tenn "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
fifom other nucleic acid molecules which are present in the natural source of tiie nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences vMch natuniUy flank the nucleic 
acid (Le., sequences located at the 5'- and 3'-temiini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived For example, in various embodiments, 
the isolated GPCRX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 
1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule 
in genomic DNA of the cell/tissue from which the nucleic acid is derived (e-g., brain, heart, 
liver, spleen, etc.). Moreovw, an "isolated" nucleic acid molecule, such as a cDNA molecule, 
can be substantially free of other ceUular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33 or a complement of this aforementioned nucleotide sequence, can be isolated using 
standard molecular biology techniques and the sequence information provided herem. Using 
all or a portion of the nucleic acid sequ^ce of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19^ 
21, 23, 25, 27, 29, 31 and 33 as a hybridization probe, GPCRX molecules can be isolated 
using standard hybridization and cloning techniques (e.g., as described in Sambrook, et aL, 
(eds.). Molecular Cloning: A Laboratory Manual 2°'' Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et aL, (eds.). Current 
Protocols IN MolecularBiology, John Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be an^lified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oUgonucleotide primere according to standard 
PGR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oUgonucleotides corresponding to GPCRX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oUgonucleotide has a sufficient number of nucleotide bases to be used in a 
PGR reaction. A short oUgonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to ampUfy, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
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100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide conq)rising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a complement thereof. Oligonucleotides may be 
chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21,- 23, 25, 27, 29, 31 and 33, or a portion of this 
nucleotide sequence (e.g.^ a fragment that can be used as a probe or primer or a fragment 
encoding a biologically-active portion of an GPCaRX polypeptide). A nucleic acid molecule 
that is complementary to the nucleotide sequence shown in SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 is one that is sufficiently complementary to the 
nucleotide sequence shown in SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31 and 33 that it can hydrogen bond with little or no mismatches to the nucleotide sequence 
shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, thereby 
forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term *1)inding'' means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or mdirect Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place thiou^ or due to, the 
eflFect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufiBcient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in flie case of 
amino acids, respectively, and are at most some portion less than a fiiU length sequence. 
Fragments may be derived firom any contiguous portion of a nucleic acid or amino acid 
sequmce of choice. Derivatives are nucleic acid sequences or anmio acid sequences formed 
firom the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs firom it in respect to certain components or side 
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chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be foil length or other than foil length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the mvention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See eg. Ausubel, et aL, Current 
Protocols m Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A 'liomologous nucleic acid sequence" or 'liomologous amino acid sequence," or 
variations tiiereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of GPCRX polypeptides. Isofonns can be expressed in 
different tissues of the same organism as a result o^ for example, altemative splicing of RNA. 
Altematively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an GPCRX polypeptide of 
species other than humans, including, but not limited to: vibrates, and tims can include, eg., 
fix)g, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequCTces also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human GPCRX protein. 
Homologous nucleic acid sequraces include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33, as well as a polypeptide possessing GPCRX biological 
activity. Various biological activities of the GPCRX protems are described below. 

An GPCRX polypeptide is encoded by the open reading frame ("ORF") of an GPCRX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprismg an ORF is unintermpted by a stop 
codon. An ORF that rq>resents the coding sequence for a full protein begins with an ATG 
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"start" codon and teiminates with one of the tiiree "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequrace, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide ceUular protein, a minimimi size requirranent is often set, 
e.g., a streteh of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences detemiined from the cloning of the human GPCRX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
GPC3RX homologues in other cell types, e.g. from other tissues, as well as GPCRX 
homologues from oflier vertebrates. The probe/prima: typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 
250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; or an anti-sense strand nucleotide sequence 
of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; or of a naturaUy 
occurring mutant of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33. 

Probes based on tiie human GPCRX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins, la various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-&ctor. Such 
probes can be used as a part of a diagnostic test kit for identi^g cells or tissues which mis- 
express an GPCRX protein, such as by measuring a level of an GPCRX-encoding nucleic acid 
in a sample of cells from a subject detecting GPCRX mRNA levels or detennining 
whether a genomic GPCRX ^e has beoi mutated or deleted. 

"A polypeptide having a biologically-active portion of an GPCRX polypq)tide" refers 
to polypq)tides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypq>tide of the invention, including mature forms, as measured in a particular biological 
assay, wifli or without dose dependency. A nucleic acid fragment encoding a "biolo^cally- 
active portion of GPCRX" can be prepared by isolating aportion SEQ ID N0S:1, 3, 5, 7, 9, 
11,13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 that encodes a polypeptide having an GPCRX 
biological activity (the biological activities of the GPCRX proteins are described below), 
e3q)ressing the encoded portion of GPCRX protein (eg., by recombinant expression in vitro) 
and assessing the activity of the aicoded portion of GPCRX. 
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GPCRX Nucleic Acid and Polypeptide Variants 

The invention fyrtbst encompasses nucleic acid molecules ttiat differ from the 
nucleotide sequences shown SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
3 1 and 33 due to degeneracy of the gaietic code and tiius encode the same GPCRX proteins as 
that encoded by the nucleotide sequences shown in SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 3 1 and 33. In another embodiment, an isolated nucleic acid molecule of 
the invention has a nucleotide sequence encoding a protein having an amino acid sequence 
shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12. 14, 16. 18, 20, 22, 24, 26, 28, 30, 32 and 34. In 
addition to the human GPCRX nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13. 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 it will be appreciated by those skilled in the art 
that DNA sequence polymorphisms that lead to changes in the amino acid sequences of the 
GPCRX polypeptides may exist within a population (e.g., tiie human population). Such 
genetic polymorphism in (he GPCRX genes may exist among individuals within a population 
due to natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer 
to nucleic acid molecules comprising an open reading frame (ORF) encoding an GPCRX 
protein, preferably a vertebrate GPCRX protein. Such natural aUeUc variations can typically 
result in 1-5% variance in the nucleotide sequence of the GPCRX genes. Any and all such 
nucleotide variations and resulting amino acid polymorphisms in the GPCRX polypeptides, 
which are the result of natural allelic variation and tiiat do not alter flie functional activity of 
the GPCRX polypeptides, are intended to be within the scope of the invention- 

Moreover, nucleic acid molecules encoding GPCRX proteins from olher species, and 
thus that have a nucleotide sequence lhat differs from tiie human sequence SEQ ID N0S:1, 3, 
5, 7, 9, 11, 13, 15. 17, 19, 21, 23, 25, 27, 29, 31 and 33 are intended to be within the scope of 
the invention. Nucleic acid molecules corresponding to natural allelic variants and 
homologues of tiie GPCRX cDNAs of flie invention can be isolated based on tiieir homology 
to die human GPCRX nucleic acids disclosed herein using the human cDNAs, or a portion 
Uiereo^ as a hybridization probe according to standard hybridization techniques under 
stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of tiie 
invention is at least 6 nucleotides in lengtii and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23. 25, 27. 29, 31 and 33. 

hi anotiier embodimait, tiie nucleic acid is at least 10, 25, 50, 100. 250, 500, 750, 
1000. 1500, or 2000 or more nucleotides in lengtiL In yet anotiier embodiment, an isolated 
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nucleic acid molecule of the invention hybridizes to the coding region. As used herein, the 
term "hybridizes under stringent conditions" is intaided to describe conditions for 
hybridization and washing under which nucleotide sequraices at least 60% homologous to each 
other typically remain hybridized to each other. 

Homologs nucleic acids encoding GPCRX proteins derived fiom species other 
than human) or other related sequences {e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringoit hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequaice-dqjendent and will be differmt in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. GeneraUy, stringent conditions are selected to be about 5 °C lower than the 
thennal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strenglh, pH and nucleic acid concaitiation) at 
which 50% of the probes con^lementary to flie target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equiUbrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typicaUy about 0.01 to 1.0 M 
sodium ion (or other salts) at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
ohgonucleotides {e.g., 10 nt to 50 nt) and at least about for longerprobes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizmg 
agents, such as formamide. 

Stringent conditions are known to those skiUed in the art and can be found in Ausubel, 
et ai, (eds.). Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3,6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to eachother typicaUy remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HQ (pH 7.5), 1 mM 
EDTA, 0.02% PVP. 0.02% FicoU, 0.02% BSA, and 500 mg^ denatured salmon sperm DNA 
at 65''C, followed by one or more washes in 0.2X SSC, 0.01% BSA at SO^C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences of SBQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 
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coiresponds to a naturaUy-occniiring nucleic acid molecule. As used herein, a 
"naturally-occuiiing" nucleic acid molecule refers to an RNA or DNA molecule having a 
nucleotide sequence that occurs in nature (e.g.^ encodes a natural protdn). 

hi a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33 or j&agments, analogs or derivatives thoreof; under conditions 
of moderate stringency is provided. A non-limiting example of moderate stringency 
hybridization conditions are hybridization in 6X SSC, 5X Denhardf s solution, 0.5% SDS and 
100 mg/ml denatured sahnon sperai DNA at 55**C, followed by one or more washes in 
IX SSC, 0.1% SDS at ST'C. Other conditions of moderate stringency that may be used are 
well-known within the art. See, e.g., Ausubel, et al. (eds.), 1993, Current Protocols in 
Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and 
Expression, A Laboratory Manual, Stockton Press, NY. 

hi a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

comprising the nucleotide sequences of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31 and 33 or fragments, analogs or derivatives th»:eo^ under conditions of low 
stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured sahnon spemi DNA, 10% 
(wt/vol) dextran sulfate at 40*'C, followed by one or more washes in 2X SSC, 25 mM Tris-HQ 
(pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may 
be used are weU known in the art (e.g., as enq)loyed for cross-species hybridizations). See, 
e.g.. Ausubel, etal. (eds.), 1993, CurrentProtocolsinMolecularBiology, John Wiley 
& Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 
6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of GPCRX sequences that may exist 
in the population, the skilled artisan will further appreciate that changes can be introduced by 
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mutation into the nucleotide sequences of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 3 1 and 33 tiieteby leading to changes in the amino acid sequences of the encoded 
GPCRX proteins, without altering the functional ability of said GPCRX proteins. For 
example, nucleotide substitutions leading to amino acid substitutions at "non-ess^tial" amino 
5 acid residues can be made in the sequence of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26, 28, 30, 32 and 34. A "non-essential" amino acid residue is a residue that can be 
altered from the wild-type sequences of the GPCRX proteins without altering flieir biological 
activity, whereas an "essential" amino acid residue is required for such biological activify. For 
example amino add residues that are conserved among the GPCRX proteins of the invention 
10 are predicted to be particularly non-amenable to alteration. Amino acids for which 
conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding GPCRX 
proteins that contain changes in anuno acid residues that are not essential for activity. Such 
GPCRX proteins differ in amino acid sequence from SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 
15 18, 20, 22, 24, 26, 28, 30, 32 and 34 yet retain biological activity. In one embodiment, the 
isolated nucldc acid molecule con^rises a nucleotide sequence encoding a protein, wherein 
the protein conqxrises an amino acid sequoice at least about 45% homologous to the amino 
acid sequences of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. 
Preferably, the protein raicoded by the nucleic acid molecule is at least about 60% homologous 
20 to SEQ ID NOS: SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 
more preferably at least about 70% homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32 and 34; still more preferably at least about 80% homologous to SEQ 
ID NOS: SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; even 
more preferably at least about 90% homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
25 20, 22, 24, 26, 28, 30, 32 and 34; and most preferably at least about 95% homologous to SEQ 
ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30. 32 and 34. 

An isolated nucleic acid molecule encoding an GPCRX protem homologous to the 
protein of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34 can be 
created by introducing one or more nucleotide substitutions, additions or del^ons into tiie 
30 nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 
33 such that one or more amino acid substitutions, additions or deletions are introduced into 
the encoded protein. 

Mutations can be introduced into SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32 and 34 by standard techniques, such as site-directed mutagenesis and 
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PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 
substitution*' is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains have 
been defined within the art. These families include amino acids with basic side chaios {e.g., 
lysine, arginine, histidine), acidic side chains aspartic acid, glutamic acid), uncharged 
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
nonpolar side chains (eg., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta-branched side chains (eg:, threonine, valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted 
non-essential amino acid residue in the GPCRX protem is replaced with another amino acid 
residue jfrom the same side chain family. Altematively, in another embodiment, mutations can 
be introduced randomly along all or part of an GPCRX coding sequence, such as by satm-ation 
mutagenesis, and the resultant mutants can be screened for GPC^RX biological activity to 
identify mutants that retain activity. Following mutagenesis of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, the mcoded protein can be expressed by any 
recombmant technology known in the art and tiie activity of the protem can be deteraiined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fiilly 
conserved ' Veak" residues. The "strong" groiq) of conserved amino acid residues may be any 
one of the foUowing groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MELF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the **weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

hi one embodiment, a mutant GPCRX protein can be assayed for (0 the abiUty to form 
protein:protein interactions with other GPCRX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (n) complex formation between a mutant GPCRX protein 
and an GPCRX ligand; or {Hi) the ability of a mutant GPCRX protein to bind to an 
intracellular target protein or biologically-active portion thereof; (e.g. avidm proteins). 

In yet another embodiment, a mutant GPCRX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 
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Antisense Nucleic Acids 

Another aspect of the invortion pertams to isolated antisense nucldc acid molecules 
that are hybridizable to or complementaiy to the nucleic acid molecule comprisiag the 
nucleotide sequence of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15. 17, 19, 21, 23, 25, 27, 29, 31 and 
33, or fragments, analogs or derivatives thereof An "antisense" nucldc acid comprises a 
nucleotide sequence fliat is complemaitaiy to a "sense- nucldc acid encoding a protdn (e.g., 
complementary to the coding stiand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided tiiat 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 
or an entire GPCRX coding stiand, or to only a portion thereof Nucleic acid molecules 
encoding fragments, homologs, derivatives and analogs of an GPCRX protein of SEQ ID 
N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. or antisense nucldc acids 
complementary to an GPC31X nucldc add sequence of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31 and 33, are additionaUy provided. 

In one embodiment, an antisense nucldc add molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an GPCRX protein. The term 
"codmg region" refers to flie region of the nucleotide sequence comprising codons which are 
translated into amino acid residues, hi anotiier embodiment, tiie antisense nucldc add 
molecule is antisense to a "noncodmg region" of the coding strand of a nucleotide sequence 
encoding the GPCRX protdn. The term "noncoding region" refas to 5' and 3' sequences 
which flank the coding region that are not tianslated mto amino acids (i e. , also referred to as 
5' and 3' untranslated regions). 

Given tiie codmg strand sequences encoding the GPCRX protem disclosed herein, 
antisense nucldc acids of tiie invention can be designed according to flie rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucldc acid molecule can be complemaitary 
to the entire coding region of GPCRX mRNA, but more preferably is an oligonucleotide that 

is antisense toonlyaportionofflie coding ornoncodingregionofGPCRXmRNA. For 
example, the antis«ise oUgonucleotide can be complementary to the region surrounding tiie 
translation start site of GPCRX mRNA. An antisense oligonucleotide can be, for example, 
about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucldc Jd of 
the invention can be constiiicted usmg chemical synthesis or enzymatic Ugation reactions 
using procedures known in the art. For example, an antisense nucldc acid (eg., an antisense 
oUgonucleotide) can be chemicaUy syn&esized using nahiraUy-occuning nucleotides or 
variously modified nucleotides designed to increase the biological stabiUty of the molecules or 
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to increase the physical stability of the duplex fonned between the antisense and saise nucleic 
acids {e.g.y phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate tiie antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxantiiine, 
xanthine, 4-acetylcytosine, 5-(carbox)iiydroxyhnethyl) uracil, 5-caiboxymethylaminometfayl- 
2-thiouridine, 5-caiboxymethylaminomefliyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-mefhylinosine, 2,2-dimefliylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosuie, 5-methylcytosine, N6-adenine, 
7-methylguanine, S-methylaminomethyluracil, 5-medioxyaininomethyl-2-fliiouracil, 
beta-D-mannosylqueosine, 5'-methoxycaiboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isop«itenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-lhiouracil, 4-thiouiacil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation RNA transcribed ftom the 
inserted nucleic add will be of an antis^e orientation to a target nucleic acid of interest, 
described fortfaer in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an GPCRX protein to thereby inhibit expression of the protein (e.g., 
by inhibiting tianscription and/or tianslation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for exanqile, in flie case of an 
antisense nucleic acid molecule tiiat binds to DNA duplexes, throu^ specific interactions in 
the major groove of flie double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surfece 
ie.g.y by linking the antisense nucleic acid molecules to peptides or antibodies tiiat bind to cell 
sur^e receptors or antigens). The antisaise nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under tiie control of a strong 
pol n or pol in promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the mvention is an 
a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule fomos specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual P-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl Acids Res. 15: 
6625-6641, The antisense nucleic acid molecule can also comprise a 
2^-o-methyhibonucleotide (see, e.g., Inoue, et aL 1987. Nud. Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue (see, e.g., Ihoue, et aL, 1987. FEBSLett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 

and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 

modifications are carried out at least in part to enhance the chemical stability of the modified 

nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 

ther^eutic applications in a subject 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.^., hammerhead ribozymes as described in 
Haselhoflf and Gerlach 1988, Nature 334: 585-591) can be used to catalytically cleave GPCRX 
mRNA transcripts to thereby inhibit translation of GPOOCm^ A ribozyme having 
specificity for an GPCRX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an GPCRX cDNA disclosed herein (/.e., SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31 and 33). For example, a derivative of a Tetrahymena L-19 IVS RNA 
can be constructed in which the nucleotide sequence of the active site is complementary to the 
nucleotide sequence to be cleaved in an GPCRX-encoding mRNA, See, e.^,, U.S. Patent 
4,987,071 to Cech, et aL and U.S. Patent 5,1 16,742 to Cech, et aL GPCRX mRNA can also 
be used to select a catalytic RNA having a specific ribonuclease activity fi-om a pool of RNA 
molecules. See, e.g., Bartel et aL, (1993) Science 261:1411-1418. 

Alternatively, GPCRX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the GPCRX nucleic acid (e.^., the 
GPCRX promoter and/or enhancers) to form triple helical structures that prevent transcription 
of the GPCRX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; 
Helene, et aL 1992. Ann. KY. Acad. ScL 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the GPCRX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
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of the molecule. For exwaple, the deoxyribose phosphate backbone of tiie nucleic adds can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g.y DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
5 a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et aL, 1996. supra; 
Perry-OKeefe, et al, 1996. Proc. Natl Acad. Sd. USA 93: 14670-14675. 

1 0 PNAs of GPCRX can be used in therapeutic and diagnostic appUcations. For example, 

PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g, inducing transcription or translation arrest or inhibiting repUcation. PNAs 
of GPCRX can also be used, for example, in the analysis of single base pair mutations in a 
gene (e.g., PNA directed PGR clamping; as artificial restriction enzymes when used in 

15 combination with other enzymes, eg;. Si nucleases {see, Hyrap, et al., I996^pra); or as 
probes or primers for DNA sequence and hybridization (see, Hyrup, et al.^ 1996, stq?ra; 
Peny-CKeefe, et al, 1996. supra). 

In anotitier embodiment, PNAs of GPCRX can be modified, e.g., to enhance their 
stabihty or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 

20 formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of dmg 
delivery known in flie art. For example, PNA-DNA chimeras of GPCRX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes RNase H and DNA polymerases) to mteract with the DNA portion 
while the PNA portion would provide high binding afiBnity and specificity. PNA-DNA 

25 chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
number of bonds between the nucleobases, and orientation (see, Hymp, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrap, et al, 1996. 
supra and Finn, et al, 1996. Nud Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid siq)port using standard phosphoramidite coupling chemistry, and 

30 modified nucleoside analogs, 5H4-methoxytrityl)aniino-5'-deoxy-thymidine 

phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e,g., Mag, et al, 
1989. NuclAcid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment See, e.g., 
Finn, et al, 1996. supra. Altematively, chimeric molecules can be synthesized with a 5* DNA 
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segment and a 3' PNA segment See, e.g.. Petersen, et aL, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other fended groiq>s such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane {see. e.g., Letsinger, etal, 1989. Proc. Natl. Acad. Set. U.S.A. 86: 
6553-6556; Lemaitre, et al, 1987. Proc. Natl Acad Sci. 84: 648-652; PCX Publication No. 
WO88/09810) or the blood-brain barrier {see. e.g., PCX Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization tri^ered cleavage agents {see, 
e.g., Krol, et al., 1988. BioTechniques 6:958-976) or intercalating agents {see, e.g.. Zoo, 1988. 
Pharm. Res. 5: 539-549). To fliis end, the oligonucleotide may be coiijugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hyhddization-triggered cleavage agent, and the like. 

GPCRX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of GPCRX polypq)tides whose sequences are provided in SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. The invention also includes a mutant or 
variant protein any of whose residues may be changed fixjm the corresponding residues shown 
in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34 while still 
encoding a protein that maintains its GPCRX activities and physiological functions, or a 
functional fiagment thereof. 

In general, an GPCRX variant that preserves GPCRX-like function includes any 
variant in which residues at a particular position in tiie sequ^ce have been substituted by 
other amino acids, and fiirtiier include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as tiie possibility of deleting one or 
more residues j&om the parent sequence. Any amino acid substitution, insertion, or deletion is 
encompassed by the invention. In favorable circumstances, the substitution is a conservative 
substitution as defined above. 

One aspect of the invention pertains to isolated GPCRX proteins, and biologically- 
active portions tiiereoj^ or derivatives, fiagments, analogs or homologs ihereol Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-GPCRX antibodies. In 
one embodiment, native GPCRX proteins can be isolated from cells or tissue sources by an 
q)propriate purification scheme using standard protein purification techniques. In anotiier 
embodiment, GPCRX proteins are produced by recombinant DNA techniques. Alternative to 
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recombinant expression, an GPCRX protein or polypeptide can be synthesized chemically 
usiag standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially fi?ee of cellular material or other contaminating proteins fiwm the cell or tissue 
source firam which the GPCRX protein is derived, or substantially iBree from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of GPCRX proteins in which the protdn is 
separated from cellular conq)onents of the cells from which it is isolated or lecombinantly- 
produced. In one embodiment, the language "substantially free of cellular material" includes 
preparations of GPCRX proteins having less than about 30% (by dry weight) of non-GPCRX 
protems (also referred to herein as a "contaminating protein"), more preferably less than about 
20% of non-GPCRX proteins, still more preferably less than about 10% of non-GPCRX 
proteins, and most preferably less than about 5% of non-GPCRX proteins. When tiie GPCRX 
protein or biologically-active portion tiiereof is recombinantly-produced, it is also preferably 
substantially free of cultijre medium, culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the GPCRX protein preparation. 

The language "substantially free of ch^cal precursors or other chemicals" includes 
preparations of GPCRX proteins in which flie protem is separated from chemical precursors or 
other chemicals that are involved in the synthesis of tiie protein. In one embodiment, flie 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of GPCRX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-GPCRX chemicals, more preferably less than about 20% chemical precursors or 
non-GPCRX chemicals, still more preferably less tiian about 10% chemical precursors or 
non-GPCRX chemicals, and most preferably less than about 5% chemical precursors or 
non-GPCRX chemicals. 

Biologically-active portions of GPCRX proteins include peptides comprising amino 
acid sequences sufiBciently homologous to or derived from flie amino acid sequences of the 
GPCRX protems (e.g., the amino acid sequence shown in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32 and 34) fliat include fewer amino acids flian flie fiiU-length 
GPCRX proteins, and exhibit at least one activity of an GPCRX protein. Typically, 
biologically-active portions comprise a domain or motif wifli at least one activity of flie 
GPCRX protein. A biologically-active portion of an GPCRX protein can be a polypeptide 
which is, for example, 10, 25, 50, 100 or more amino acid residues in lengfli. 
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Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native GPCRX piotem. 

In an embodiment, die GPCRX protein 1^ an amino acid sequence shown in SEQ ID 
5 NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. In other embodiments, 
the GPCRX protein is substantiaUy homologous to SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, 24, 26, 28, 30, 32 and 34, and retains the functional activity of the protem of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, yet differs in amino acid 
sequence due to natural allelic variation or mutagenesis, as described in detail, below. 
10 Accoidiagly, in another embodiment, tiie GPCRX protdn is a protein that con^rises an amino 
add sequence at least about 45% homologous to tiie amino acid sequence SEQ ID NOS: 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, and retains the functional activity of 
flie GPCRX proteins of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 
and 34. 

15 

Determming Homology Between Two or More Sequences 

To detennine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g.^ gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 

20 second amino or nucleic acid sequence). The anuno acid residues or nucleotides at 

corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position (i.e., as used herein amino acid or nucleic acid liomology" is equivalent to amino 

25 acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMol Biol 48: 443-453. Using GCG GAP software with the following settmgs 

30 for nucleic add sequence comparison: GAP creation penalty of 5.0 and GAP extension 

penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID N0S:1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 
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The tarn "sequence identity" refers to the degree to which two polynucleotide or 
polypq)tide sequaices are identical on a residue-by-residue basis over a particular region of 
comparisoiL The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, detennining the number of 
positions at which tiie identical nucleic acid base {e.g.. A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in botii sequences to yield the number of matched positions, dividing tiie 
number of matched positions by the total number of positions in the region of comparison {i.e.. 
flie window size), and multiplying the result by 100 to yield tiie percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein tiie polynucleotide comprises a sequraice that has at least 80 
pacent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides GPC3EIX chimeric or fusion proteins. As used herein, an 
GPCRX "chimeric protein" or "fusion protein" comprises an GPCRX polypq)tide operatively- 
linked to a non-CTCRX polypeptide. An "(ffCRX polypeptide" refers to apolypeptide 
having an amino acid sequence corresponding to an GPCRX protein (SEQ ID NOS: 2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34), whereas a "non-GPCRX polypeptide" 
refers to a polypq)tide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to flie GPCRX protem, e.g., a protein tiiat is diffoent from flie 
GPCRX protein and tiiat is derived from flie same or a different organism. Within an GPCEIX 
fusion protein the GPCRX polypeptide can correspond to all or a portion of an GPCRX 
protein. In one embodimoit, an GPCRX fusion protein conqirises at least one biologically- 
active portion of an CffCRX protein. In another embodiment, an GPCRX fusion protein 
comprises at least two biologically-active portions of an GPCRX protein. In yet anotiier 
embodiment, an GPCRX fusion protein comprises at least three biologically-active portions of 
an GPCRX protein. Wifliin the fiision protein, the term "operatively-linked" is intaided to 
indicate fliat flie GPCRX polypeptide and flie non-GPCRX polypeptide are fused in-frame 
wifli one anotiier. The non-GPCRX polypeptide can be fiised to flie N-terminus or C-terminus 
of flie GPCRX polypeptide. 

In one embodiment, the fusion protein is a GST-GPCRX fusion protein in which flie 
GPCRX sequences are fused to the C-tenninus of the GST (glutatiiione S-h:ansferase) 
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sequences. Such fusion proteins can facilitate the purification of recombinant GPCRX 
polypeptides. 

In another embodiment, the fusion protein is an GPCRX protein containing a heterologous 
signal sequence at its N-temiinus. In certain host cells (e,g., mammalian host cells), 
expression and/or secretion of GPCRX can be increased through use of a heterologous signal 
sequrace. 

In yet another embodiment, the fusion protein is an GPCRX-immunoglobulin fusion 
protein in which the GPCRX sequences are fiised to sequences derived fix>m a member of the 
immunoglobulin protein &mily. The GPCRX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical con^ositions and administered to a subject 
to inhibit an interaction between an GPCRX lig^nd and an GPCRX protein on the surface of a 
cell, to thereby suppress GPCRX-mediated signal transduction in vivo. The GPCRX- 
immunoglobulin fusion proteins can be used to affect the bioavailability of an GPCRX 
cognate ligand Inhibition of the GPCRX Ugand/GPCRX interaction may be usefiil 
therapeutically for both the treatment of proliferative and difTerentiative disorders, as well as 
modulating (e.g. promotmg or inhibiting) cell survival. Moreover, the 
GPCRX-immunoglobulin fusion proteins of the invention can be used as immunog^ to 
produce anti-GPCRX antibodies in a subject, to purify GPCRX Ugands, and in screening 
assays to identify molecules that inhibit tiie interaction of GPCRX with an GPCRX Ugani 

An GPCRX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For ©cample, DNA fiagments coding for the different 
polypeptide sequences are ligated together in-fi:ame in accordance with conventional 
techniques, e.g., by employmg blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate teraiini, fiUing-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic Ugation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synfliesizers. Alternatively, PCR amphfication of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et aL (eds.) Currk^t PROTOCOLS in Molecular 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that akeady encode a fusion moiety {e,g., a GST polypq)tide). An 
GPCRX-encoding nucleic acid can be cloned into such an expression vector such that the 
fusion moiety is linked in-frame to the GPCRX protem. 
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GPCRX ^onists and Antagonists 

The invention also pertains to variants of the GPCRX proteins that function as either 
GPCRX agonists (z.e„ mimetics) or as GPCRX antagonists. Variants of the GPCRX protein 
5 can be generated by mutagenesis (e.g. , discrete point mutation or truncation of the GPCRX 
protein). An agonist of the GPCRX protein can retain substantially the same, or a subset oi^ 
the biological activities of the naturally occurring form of tiie GPCRX proteia An antagonist 
of the GPCRX protein can inhibit one or more of the activities of the naturally occurring form 
of the GPCRX protein by, for example, competitively binding to a downstream or upstream 

10 member of a cellular signaling cascade which includes the GPCRX proteut Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment wifli the naturally occurring form of the GPCRX proteins. 

15 Variants of the GPCRX proteins that function as either GPCRX agonists (i.e., 

mimetics) or as GPCRX antagonists can be identified by screening combinatorial libraries of 
mutants truncation mutants) of the GPCRX protems for GPCRX protein agonist or 
antagonist activity. In one embodiment, a variegated library of GPCRX variants is generated 
by combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 

20 Ubrary. A variegated library of GPCRX variants can be produced by, for example, 

enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degmerate set of potential GPCRX sequences is e^ressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
GPCRX sequences therein. There are a variety of methods which can be used to produce 

25 libraries ofpotential GPCRX variants firom a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, ia one mixture, of all of flie sequences encoding the 
desired set ofpotential GPCRX sequences. Methods for synthesizing degenerate 

30 oligonucleotides are well-known within the art See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, etaL, m4.Anmi. Rev. Biochem. 53: 323; Itakura, etaL, 1984. Science 198: 1056; 
Dee, et al, 1983. Nucl Acids Res. 11: 477. 
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Polypeptide Libraries 

In addition, libiaries of fragments of the GPCRX protein coding sequences can be used 
to generate a variegated population of GPCRX fragments for screening and subsequent 
5 selection of variants of an GPCRX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an GPCRX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
10 stranded portions from reformed diq)lexes by treatment with Si nuclease, and ligating the 

resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the GPCRX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
1 5 libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adq)table for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of GPCRX protems. The most 
widely used techniques, which are amenable to high tfan>ugtq>ut analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
20 transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of tihe vector encoding the gene whose product was detected Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assaj^ to identify GPCRX variants. 
25 See, e.g,, Arkin and Yourvan, 1992. Proa Natl. Acad. ScL USA 89: 781 1-7815; Delgrave, et 
al, 1993. Protein Engineering 6:327-331, 

Anti-GPCRX Antibodies 

Also included in the invention are antibodies to GPCRX proteins, or fragments of 
GPCRX proteins. The term "antibody" as used herein refers to immunoglobulin molecules 
30 and immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain. Fab, 
Fab' and F(ab72 fragments, and an Fab expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
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fiom one anoflier by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgG2, and otiiers. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated GPC!RX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an inmiunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
altematively, the invention provides antig^c peptide fragments of the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the frill length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the frill length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic pq)tide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of GPCRX-related protein fliat is located on the surface of the 
protein, a hydrophilic region. A hydrophobicity analysis of the human GPCRX-related 
protein sequence will indicate which regions of a GPCRX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues usefril for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proa Nat. Acad. Sci. USA 78: 
3824-3828; Kyte and Doolittle 1982, J. Mol. Biol 157: 105-142, each of which is mcorporated 
h^ein by reference in its enturety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof; may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 
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Various procedures knoMm within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against aprotan of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, flie naturaUy occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furfliermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to kej^iole limpet hemocyanin, serum 
albumin, bovine fliyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophaiol, etc.), adjuvants usable in humans such as BaciUe 
Cahnette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM ac^uvant 
(monophosphoryl Lipid A, synthetic trdialose dicorynomycolate). 

The polyclonal antibody molecules directed against flie immunogenic protein can be 
isolated fiiom tiie mammal (e.g., from the blood) and further purified by weU known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequenfly, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof may be 
immobilized on a column to purify the immune specific antibody by immunoaflBnity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, pubKshedby The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 
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Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
5 species of antibody molecule consisting of a unique light chain gene product and a imique 
heavy chain gene product. Li particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

10 Monoclonal antibodies can be prepared using hybridoma metiiods, such as those 

described by Kohler and Milstem, Nature, 256:495 (1975), In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent Alternatively, the lymphocytes can be immunized in vitro. 

15 The im muniz i n g agent will typically include the protein antigen, a fragmmt thereof or 

a fusion protein thereof Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 

20 (Coding, MONOCLONAL ANTiBODffiS: Principles and Practice, Academic Press, (1986) pp. 
59-103). InunortalizedceU lines are usuaUy transformed manmiaUanceUs,p 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 

25 immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
30 expression of antibody by the selected antibody-producing cells, and are sensitive to a mediimi 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, 
which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia, Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
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production of human monoclonal antibodies (Kozbor, J. Immunol^ 133:3001 (1984); Brodeur 
et al.. Monoclonal Antibody Production Techniques and Appucations, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can thea be assayed for 
5 the presence of monoclonal antibodies directed against the antigen- Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is detemiined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorfooat assay (ELISA). Such techniques and assays are known in 
the art The binding affinity of the monoclonal antibody can, for example, be determined by 
10 the Scatchard analysis of Munson and Pollard, Anal Biochem,, 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated 

Aft^ the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 

IS purpose include, for example, Dulbecco*s Modified Ease's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified &om 
the culture medixnn or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 

20 electrophoresis, dialysis, or ajBSnity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 

25 heavy and light chains of murine antibodies)- The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin proterEi, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 

30 can be modified, for exanq)le, by substituting the coding sequence for himian heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalentiy joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-iimnunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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domains of an antibody of fhe inveaition, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 



Humanized Antibodies 

5 The antibodies directed against the protein antigens of the invention can further 

comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab02 or other antigen- 

1 0 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequrace derived from a non-himian immunoglobulin. 
Humanization can be perfomied following the method of Winter and co-workers (Jones et al.. 
Nature, 321:522-525 (1986); Riechmann et al.. Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239: 1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 

20 two, variable domains, in which all or substantially aU of the GDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the fi:amewoik regions are 
those of a human immmioglobulin consensus sequmce. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a hxraian immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 

25 Struct Biol, 2:593-596 (1992)). 

Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the Ught chain and the heavy chain, including the CDRs, arise from human 
30 genes. Such antibodies are termed *1iuman antibodies'*, or "fiilly human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et aL, 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. liss. Inc., pp. 77-96). Human monoclonal 
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antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 
In addition, human antibodies can also be produced usmg additional techniques, including 
phage display hbraries (Hoogenboom and Winter, 1 Mol Biol, 227:381 (1991); Marks et al., 
J. Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by introducing 
human immunoglobulin loci into transgenic anin[ials, e.g., mice in which the endogenous 
immunoglobulin genes have been partially or conq)letely inactivated Upon challenge, human 
antibody production is observed, which closely resembles that seen in humans in all respects, 
including gene rearrangement, assembly, and antibody repertoire. This approach is described, 
for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 5,633,425; 
5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et aL {Nature 
368 856-859 (1994)); Morrison (Nature 368, 812-13 (1994)); Fishwild et al,(A/a/wr€ 
Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 (1996)); and 
Lonberg and Huszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman aniTnala? 
which are modified so as to produce fuUy human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigeiL (See PCX publication 
WO94/02602). The endogenous genes encoding the heavy and light iromunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
cham inranmoglobulins are inserted mto the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all tiie desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the fiill 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed flie Xenomouse™ as disclosed in PCT pubtications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fiiUy human immunoglobulins. 
The antibodies can be obtained directly bom the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
fipom immortalized B cells derived fi-om the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the gmes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directiy, or can be 
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fiirfiier modified to obtain analogs of antibodies such as, for exanq)le, single chain Fv 
molecules* 

An example of a method of producmg a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy cham is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent fomiation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker, 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771. It mcludes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammahan host cell in culture, 
introducing an expression vector contaming a nucleotide sequence encoding a light chain into 
another mammahan host cell, and fusing the two cells to fonn a hybrid cell. Thehybridcell 
expresses an antibody containing the heavy chain and the ligjit chain. 

In 2L further improvemeiit on this procedure, a method for identifydng a cUnically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
bmds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
pubUcation WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to fbe invention, techniques can be ad^ted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of Fab expression 
Ubraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal Fab fragments with the desired specificity for a protem or 
derivatives, fragments, analogs or homologs thereof Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known m the art including, but 
not limited to: (i) an F(ab02 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab firagment generated by reducing the disulfide bridges of an F(ab02 firagment; (iii) an Fab 
firagment generated by the treatment of the antibody molecule with papam and a reducing 
agent and (iv) Fv fragments. 
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Bispecific Antibodies 

i 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
5 binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surfece protein or receptor or receptor subunit 
Methods for making bispecific antibodies are known in the art Traditionally, the recombinant 
production of bispecific antibodies is based on the co-expression of two immunoglobulin 
heavy-chain/light-chain pairs, where the two heavy chains have different specificities 

10 (NGlstein and Cuello, Nature, 305:537-539 (1983)), Because of the random assortment of 
immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential 
nuxture of ten different antibody molecules, of which only one has the correct bispecific 
stmcture. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 

15 1993, andinTrauneckere/a/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains witii the desired binding specificities (antibody-antigen 
combining sites) can be fiised to immunoglobulin constant domain sequences. The fiision 
preferably is witii an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 

20 region (CHI) containing the site necessary for Ught-chain binding present in at least one of the 
fiisions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin Ught chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al.. Methods in Enzymology, 121:210 (1986). 

25 According to another approach described in WO 96/2701 1, the interface between a pair 

of antibody molecules can be engineered to maximize the p^centage of heterodimers which 
are recovered fiiom recombinant cell culture. The preferred interface conq)rises at least a part 
of the CH3 region of an antibody constant domain, in this method, one or more small amino 
acid side chains fiom the inter&ce of the first antibody molecule are replaced with larger side 

30 chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 
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Bispecific antibodies can be prepared as fiill length antibodies or antibody fiagments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies fi-om antibody 
fiagments have been desoibed in &e literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al.. Science 229:81 (1985) describe a procedure 
5 wherein intact antibodies are proteolytically cleaved to generate F(ab*)2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intennolecular disulfide fomiation. The Fab' firagments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 

10 mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab* fragments can be directly recovered from E. coli and chenodcally 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 

15 describe the production of a fiiUy humanized bispecific antibody F(ab')2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

20 Various techniques for making and isolating bispecific antibody fragments directiy 

from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostehiy etal.,7./mmiinoi 148(5):1547-1553 
(1992). The leucine zipper peptides fix)m the Fos and Jun proteins were linked to flie Fab' 
portions of two different antibodies by gene fiision. The antibody homodimers were reduced 

25 at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc Natl Acad. Set USA 90:6444-6448 (1993) has 
provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (ViO connected to a light-chain variable domain (Vl) 

30 by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the Vh and Vl domains of one fragment are forced to pair with the 
complementary Vl and Vh domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fiagments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Graber et al., /. Immunol 152:5368 (1994). 
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Antibodies with more than two valencies are contemplated. For example, triq)ecific 
antibodies can be prepared. Tutt et al., J. Immunol 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different j^itopes, at least one of 
which originates in the protem antig^ of the invention. Alternatively, an anti-antigenic arm 
of an unmunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRUI (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Biiq>ecif[c 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Anottier 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue fector (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalratiy joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that tiie antibodies can be prepared in vitro using 
known methods in synthetic protein chCTiistry, including those involving crosslinldng agents. 
For example, immunotoxins can be constracted using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-niercaptobutyriniidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of Hie invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhance anti-tumor activity can also be prepared using heterobifimctional cross-linkers as 
described in WolfiFet al. CancCT Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Inununoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conji^ted 
to a cytotoxic agent such as a chemoth^peutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., aradioconjugate). 

Chemotherapeutic agents useM in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aemginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include ^^^Bi, ^^^I, V ''Y, and ^^^Re, 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
bifunctional protein-coupling agents such as N-succmimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), immolhiolane (IT), bifimctional derivatives of imidoesters (such as dimefliji 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonimn derivatives (such as bis-Q)-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
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2,4-dimtrobenzene). For example, a ricin immunotoxm can be piq)ared as described in 
Vitetta et al.. Science, 238: 1098 (1987). Caibon-14-labeled l-isothiocyanatobeazyl-3- 
meliiyldie&yleae triaminqientaacetic add (MX-DTPA) is an exoiqtlary chelating agent for 
coqugation of radionucleotide to the antibody. See WC)94/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
strq>tavidin) for utihzation in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and thea administration of a "Ugand" (e.g., avidin) that is in him 
coqugated to a cytotoxic agent 

In one embodiment, methods for the screening of antibodies that possess the desired 
q)ecificity include, but are not limited to, enzyme-linked immunosorbent assay ^LISA) and 
other immunologically-mediated techniques known within the art In a specific embodunent, 
selection of antibodies that are specific to a particular domain of an GPCRX protein is 
feciUtated by generation of hybridomas tiiat bind to the fiagment of an GPCRX protein 
possessmg such a domain. Thus, antibodies that are specific fi>r a desired domain within an 
GPCRX protein, or d^vatives, fi:agments, analogs or homologs thereof are also provided 
herein. 

Anti-GPCRX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an GPCRX protein (e.g.. for use m measuring levels of the 
GPCRX protein within appropriate physiological sanq)les, for use in diagnostic methods, for 
use in imaging the protein, and the like). la a given embodiment, antibodies for GPCRX 
proteins, or derivatives, fiagments, analogs or homologs ^cKof, that contain flie antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Ther^eutics"). 

An anti-GPCRX antibody (e.g., monoclonal antibody) can be used to isolate an 
GPCRX polypeptide by standard techniques, such as afBnity chromatography or 
immunoprecipitation. An anti-GPCRX antibody can faciUtate the purification of natonal 
GPCRX polypeptide fix>m cells and of recombinantiy-pcoduced GPCRX polypeptide 
expressed in host cells. Moreover, an anti-GPCRX antibody can be used to detect GPCRX 
protein (e.g., in a cellular lysate or cell supernatant) in order to evaluate the abundance and 
pattern of expression of the GPCRX protein. Anti-GPCRX antibodies can be used 
diagnostically to monitor protein levels in tissue as part of a clinical testing procedure, e.g., to, 
for example, determine tiie efficacy of a given treatment regimenL Detection can be feciUtated 
by couphng (z.e., physically Unking) flie antibody to a detectable substance. Examples of 
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detectable substances include various enzymes, prosthetic groups, IQuoiescent materials, 
luminescent materials, biolwninescent materials, and radioactiye matoials. Examples of 
suitable enzymes include horseradish peroxidase, alkaline phosphatase, p-galactosidase, or 
acetylcholinesterase; examples of suitable prosthetic group complexes include 
streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials include 
umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, dicMorotriazinylamine 
fluorescein, dansyl chloride or phycoeryflirin; an example of a luminescent material includes 
luminol; examples of bioluminescent materials include luciferase, luciferin, and aequorin, and 
examples of suitable radioactive material include ^^I, ^^S or ^H. 

GPCRX Recombmant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an GPCRX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the temi "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are enable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Odier vectors (e.g., 
non-q>isomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are rq)licat6d along with the host genome. 
Moreover, certain vectors are capable of directing the e3q)ression of genes to which they are 
operatively-linked Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most conunonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-Unked" is 
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inteaded to mean that the nucleotide sequence of interest is linked to tiie regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an i/i 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif (1990)- Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g,, 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion protems or peptides, encoded by nucleic acids as described herein (e.^:, GPCRX 
proteins, mutant forms of GPCRX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
GPCRX proteins in prokaryotic or eukaryotic cells. For example, GPCRX proteins can be 
expressed in bacterial cells such as Escherichia coli^ insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most oftea carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amiao acids to a protein encoded 
therein, usually to die amino terminus of the recombinant proteirL Such fiision vectors 
typically serve three purposes: (z) to increase expression of recombinant protem; (zi) to 
increase the solubility of the recombinant protein; and (iii) to aid in the purification of the 
recombinant protein by acting as a ligand in aflBnity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein firom the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
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include pGEX (Phannacia Biotech Ihc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRTTS (Phannacia, Piscataway, N. J.) that fuse 
glutaduone S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombmant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTtc (Amiann et 
al, (1988) Gene 69:301-315) and pET Ud (Studier et al. Gene Expression Technology: 
MbihodsinEnzymology 185, Academic Press, San Diego, CaUf. (1990) 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protem in a host bacteria with an impaired edacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: MbihodsinEnzymology 
185, Academic Press, San Diego, CaU£ (1990) 1 19-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid axe those preferentially utiUzed in E. coli (see, e.g., 
Wada, et a/., 1992. Nud. Acids Res. 20: 21 1 1-21 18). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

hi another embodiment, the GPCRX expression vector is a yeast expression vector. 
Exan^Ies of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al., 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al., 1987. Gene 54: 113-123), pYES2 (hivitrogen Corporation, 
San Diego, CaUf.), and picZ (InVitrogen Corp, San Diego, Calif). 
Alternatively, GPCRX can be expressed in insect cells usmg baculovirus expression vectors. 
Baculovirus vectors available for expression of protems in cultured insect cells (e.g., SF9 
cells) include tiie pAc series (Smith, et al, 1983. Mol. Cell Biol 3: 2156-2165) and the pVL 
series (Lucklow and Summers, 1989. Virology 170: 31-39). 

hi yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) andpMT2PC (Kaufinan, etal, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For otiier suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g.. Chapters 16 and 17 of 
Sambrook, et al. Molecular Cloning: A Laboratory Manual. 2nd ed.. Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 
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In anofher embodiment, the recombinant mammalian expression vector is cqiable of 
directing expression of the nucleic acid preferentially in a particular cell type 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known m the art Non-limiting examples of suitable tissue-specific 
5 promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1 : 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell recqitors (Winoto and Baltimore, 1989. EMBO X 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983, Cell 33: 741-748), neuron-specific promoters the neurofilament 

10 promoter; Byrne and Ruddle, 1989. Proc Natl Acad. Sci. USA 86: 5473-5477), 

pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters milk whey promoter; U.S. Pat No. 4,873,316 and European 
Application Publication No. 264,166). Developmentaliy-regulated promoters are also 
encompassed, e.g., the murine box promoters (Kessel and Gruss, 1990. Science 249: 374-379) 

15 and the a-fetoprotein promoter ((}ampes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The inv^tion fiirther provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the ^ression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 

20 GPCRX xnRNA. Regulatory sequiences operatively linked to a nucleic acid cloned in the 

antisense orientation can be chosen that direct the continuous e]q>ression of the antisense SNA 
molecule in a variety of cell types, for instance viral promoters and/or ^ihancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 

25 plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al^ ""Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

30 Another aspect of the invmtion pertains to host cells into which a recombinant 

expression vector of the invention has been introduced The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell« Because certain modifications may occur in succeeding generations due to either 
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mutation or enviromnental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of &e term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell For example, GPCRX protein 
can be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such 
5 as Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transfonnation or transfectlon techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 

1 0 foreign nucleic acid {e.g. , DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be foxmd in 
Sambrook, et al ^OLECULAR CLONING: A LABORATORY MANUAL. 2nd ed.. Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 

1 5 and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome, hi order to identify and select these integrants, a gene that 
encodes a selectable marko: (e.g., resistance to antibiotics) is generally introduced into the 

20 host cells along vidth the gene of interest Various selectable markers include fliose that confer 
resistance to drags, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
GPCRX or can be introduced on a sq)arate vector. Cells stably transfected wifli the 
introduced nucleic acid can be identified by drag selection cells that have incorporated 

25 the selectable marker gene will siirvive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (/.e., e}q)ress) GPCRX protein. Accordingly, the invention further provides 
methods for producing GPCRX protein using the host cells of the invention. In one 
embodiment, tiie method comprises culturing the host cell of invention (into which a 

30 recombinant expression vector encoding GPCRX proteiu has been introduced) in a suitable 
medium such that GPCRX protem is produced. In another embodiment, the method further 
comprises isolating GPCRX protein from the mediiun or the host cell. 
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Transgenic GPCRX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the inv^ition is a fertilized oocyte or 
an embryonic stem cell into which GPCRX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
GPCRX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous GPCRX sequences have been altered Such animals are useful 
for studying the function and/or activity of GPCRX protein and for identifying and/or 
evaluating modulators of GPCRX protein activity. As used herein, a "transgenic animal" is a 
non-human animal^ preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheq), dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
fiom which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an aicoded gene product in one or more cell types 
or tissues of flie transgraic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a manoutnal, more preferably a mouse, in which an endogenous 
GPCRX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic ceU 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing GPCRX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e,g., by microinjection, retroviral 
infection) and allowing the oocyte to develop in a pseudopregnant fraiale foster animal. * The 
human GPCRX cDNA sequences of SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 3 1 and 33 can be introduced as a transgene into the genome of a non-human animal. 
Alternatively, a non-human homologue of the human GPCRX gene, such as a mouse GPCRX 
gene, can be isolated based on hybridization to the human GPCRX cDNA (described furttier 
siq>ra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 
included in the transgene to increase the efficiency of expression of the transgene. A 
tissue-specific regulatory sequence(s) can be operably-linked to the GPCRX transgene to 
direct expression of GPCRX protein to particular cells. Methods for generating transgmc 
animals via embryo manipulation and microinjection, particularly animals such as mice, have 
become conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 
4,870,009; and 4,873,191; andHogan, 1986. In: Manipulating THE Mouse EMBRYO, Cold 
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Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presrace of the GPCRX transgene in its genome and/or expression of GPCRX 
mRNA in tissues or cells of flie animals. A transgenic founder animal can then be used to 
breed additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding GPCRX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an GPCRX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the GPCRX gene. The GPCRX gene can 
be a human gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 3 1 and 33), but more preferably, is a non-human homologue of a human GPCRX gene. 
For example, a mouse homologue of human GPCRX gene of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 can be used to construct a homologous 
recombination vector suitable for altering an endogenous GPCRX gene in the mouse genome. 
In one embodiment, the vector is designed such that, upon homologous recombination, the 
endogenous GPCRX gene is functionally disrapted (i,e., no longer encodes a functional 
protein; also referred to as a "knock out" vector). 

Alternatively, tihie vector can be designed such that, upon homologous recombination, 
the endogenous GPCRX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the e>q)ression of 
the endogenous GPCRX protein). In the homologous recombination vector, flie altered 
portion of the GPCRX gene is flanked at its 5'- and 3'-tenniiii by additional nucleic acid of the 
GPCRX gene to allow for homologous recombination to occur between the exogenous 
GPCRX gene carried by the vector and an endogenous GPCRX gene in an embryonic stem 
cell. The additional flanking GPCRX nucleic acid is of suJQBcient lengtii for successfiil 
homologous recombination with the endogenous gene. Typically, several kilobases of 
flanking DNA (both at the 5 - and 3'-termini) are included in the vector. See, e.g., Thomas, et 
aLy 1987. Cell 51 : 503 for a description of homologous recombination vectors. The vector is 
ten introduced into an embryonic stem cell line by electroporation) and cells in which the 
introduced GPCRX gene has homologously-recombined with the endogenous GPCRX gene 
are selected. See, e,g, Li, et al, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an annual (eg., a mouse) to 
form aggregation chimeras. See, Bradley, 1987. M: Teratocarcinomas and 
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EMBRYOMcSTEMCtas: A Practical Approach, Robertson, ed^ IRL, Oxford, pp, 113-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term, Progmy harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
5 homologously-recombined DNA by gemiline transmission of the transgene. Methods for 
constmcting homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 823-829; PCT International 
PubUcation Nos.: WO 90/1 1354; WO 91/01140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 

10 selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI. For a description of the 
cre/loxP recombinase system. See, Lakso, et al, 1992. Proc. Natl Acad. ScL USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae, fee, O'Gonnan, a/., 1991. &icwce 251:1351-1355. Ifacre/loxP 

1 5 recombinase system is used to regolate egression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are requured. Such 
animals can be provided through the construction of "double" transgenic animals, eg., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

20 Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wihnut, et al, 1997. Nature 385: 810-813. In brief, a 
cell (e.^., a somatic cell) fix>m the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, eg. , through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

25 quiescent cell is isolated. The reconstracted oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
ofi^ring borne of this female fostdr animal will be a clone of the ammal from which the cell 
(eg., the somatic cell) is isolated. 

Pharmaceutical Compositions 

30 The GPCRX nucleic acid molecules, GPCRX proteins, and anti-GPCRX antibodies 

(also referred to herein as "active compounds") of the invention, and derivatives, fragmrats, 
analogs and homologs thereof, can be incotporated into pharmaceutical compositions suitable 
for administratioiL Such compositions typically comprise the nucleic acid molecule, protein, 
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or antibody and a phannaceutically acceptable carrier. As used herein, "phannaceutically 
acceptable carrier" is intended to include any and all solvents, disposion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, salme, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for phamiaceutically active substances is well known 
in the art. Except insofer as any conventional media or agent is incompatible with the active 
compound, use fliereof in the compositions is contemplated. Siq)plementaiy active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be conq)atible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., mtravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous appUcation can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersioa For intiavenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saUne (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeabiUty exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fimgi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 

126 



wo 02/46229 PCT/USOl/46530 
propylene glycol, and liquid polyethylene glycol, and the like), and.suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by tiie use of a coating such as lecithin, by 
the maintenance of tiie required particle size in the case of dispersion and by the use of 
surfiictants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
con^osition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an GPCRX protein or anti-GPCRX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as requhred, followed by filtered 
sterilization. GeneraUy, dispersions are prepared by incorporating the active cornpound into a 
sterile vehicle that contams a basic dispersion medium and the requited other ingredients ftom 
fliose enumerated above. In the case of sterile powders for the preparation of sterile mjectable 
solutions, methods of prq)aration are vacuum drying and fi:erae-drying that yields a powder of 
the active ingredient plus any additional desired mgredient &om a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral ther^eutic 
administration, the active compound can be incorporated with excipients and used in the fi)rm 
of tablets, troches, or capsules. Oral compositions can also be prepared usmg a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is apphed orally and 
swished and expectorated or swallowed. PharmaceuticaUy compatible bmding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, piUs, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegratmg agent such as algmic acid, Primogel, or com starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal siUcon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl sahcylate, or orange flavoring. 
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For administration by inhalation, tiie compounds are delivered in the form of an 
a^sol spray firam pressured container or dispenser which contains a suitable propellant, e,g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administratioii, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or siq)positories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of siq)positories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal deUvery. 

In one embodunent, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination fix>m the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commorcially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as phaimaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in flie art, for example, as described in U. S . 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
imit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit contaixiing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical caarier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the imique characteristics of the active compoimd and the particular ther^eutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 
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The nucleic acid molecules of fhe iavention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be deliv^^ to a subject by, for example, 
intravenous injection, local administration {see, e,g,, U.S- Patent No. 5,328,470) or by 
stereotactic uajection (see, e.g., Chen, e/o/., 1994. Proc. Natl. Acad. ScL USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Altematively, where ttie complete gene delivery vector can be produced 
intact from recombinant cells, e.g.^ retroviral vectors, tihe pharmaceutical prq>aration can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Mediods 

The isolated nucleic acid molecules of the invention can be used to express GPCRX 
protein (e.g. , via a recombinant expression vector in a host cell in gene therapy supplications), 
to detect GPCRX mRNA (e.g,, in a biological sample) or a genetic lesion in an GPCRX g^e, 
and to modulate GPCRX activity, as described further, below. In addition, the GPCRX 
proteins can be used to screen drugs or compoxmds tiiat modulate the GPCRX protein activity 
or expression as well as to treat disorders characterized by insuflScient or excessive production 
of GPCRX protein or production of GPCRX protein forms that have decreased or aberrant 
activity compared to GPCRX wild-type protein (e.g.; diabetes (regulates insulin release); 
obesity (binds and transport lipids); metabolic disturbances associated witii obesity, the 
metabolic syndrome X as well as anorexia and wasting disorders associated with chronic 
diseases and various cancers, and infectious disease(possesses anti-microbial activity) and the 
various dyslipidemias. In addition, the anti-GPCRX antibodies of the invention can be used to 
detect and isolate GPCRX proteins and modulate GPCRX activity. In yet a further aspect, the 
invention can be used in methods to influence ^petite, absorption of nutrients and the 
disposition of metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, ^e., candidate or test compounds or agents (eg., peptides. 
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peptidomimetics, smaU molecules or other drugs) that bind to GPCRX proteins or have a 
stimulatory or inhibitory effect on, e.g.. GPCRX protein expression or GPCRX protein 
activity. The invention also includes compounds identified in the screening assays described 
herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an 
GPCRX protein or polypq)tide or biologically-active portion thereof The test compounds of 
the invention can be obtained using any of the numerous ^preaches in combinatorial library 
methods known in the art, including: biological libraries; spatiaUy addressable paraUel soUd 
phase or solution phase libraries; synthetic library mefliods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic hbrary methods using afiBnity 
chromatography selection. The biological Ubrary approach is limited to peptide libraries, 
while the other four approaches are appUcable to peptide, non-peptide oligomer or small 
molecule Ubraries of compounds. See. e.g.. Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a compoation that has a 
molecular weigjit of less than about 5 kD and most preferably less than about 4 kD. SmaU 
molecules can be, nucleic acids, peptides, polypeptides, pq)tidomimetics, carbohydrates, 
Kpids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of ttie assays of the invention. 

Examples of methods for the synthesis of molecular Ubraries can be found in the art, 
for example in: DeWitt, et al., 1993. Proc Natl, Acad ScL U.S.A. 90: 6909; Eib, et al., 1994. 
Proa Natl. Acad. Sci. U.S.A. 91: 11422; Zuckemiann, etal,, 1994. J. Med. Chem. 37: 2678; 
Cho, et al., 1993. Science 261: 1303; Carrell, etal., 1994. Angew. Chem. Int. Ed Engl. 33: 
2059; CareU, et al., 1994. Angew. Chem. Int. Ed Engl 33: 2061; and GaUop, et al., 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5.223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (CuU, et al., 1992. Proc. Natl. Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, etal., 1990. Proc. Natl. Acad. Sci. U.SA. 87: 6378-6382; FeUci, 1991. 
J. Mol. Biol. 122'. 301-310; Ladner, U.S. Patent No. 5.233,409.). 
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In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bomid forai of GPCRX protein, or a biologically-active portion thereof on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
GPCRX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Detemiining the ability of the test compound to bind to the GPCRX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the GPCRX protein or biologically-active 
portion thereof can be determined by detecting the labeled confound in a complex. For 
example, test compounds can be labeled with ^% ^^C, or either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an ^propriate substrate to product Li one embodiment, the 
assay comprises contacting a cell which e5q)resses a membrane-bound form of GPCIOC 
protein, or a biologically-active portion tfaoreoJ^ on the cell surface with a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an GPCRX 
protein, wherein determining the ability of the test compound to interact with an GPCRX 
protein comprises determining the ability of the test compound to preferentially bind to 
GPCRX protein or a biolo^cally-active portion thereof as compared to the known compound 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of GPCRX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g,, stimulate or inhibit) the activity of the GPCRX protem or 
biologically-active portion thereof Determining the ability of the test compound to modulate 
the activity of GPCRX or a biologically-active portion thereof can be accomplished, for 
example, by determining the ability of the GPCRX protein to bind to or interact with an 
GPCRX target molecule. As used herein, a "target molecule" is a molecule witti which an 
GPCRX protein binds or interacts in nature, for example, a molecule on the surface of a cell 
which expresses an GPCRX interactmg protem, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal surface of a cell 
membrane or a cytoplasmic molecule. An GPCRX target molecule can be a non-GPCRX 
molecule or an GPCRX protein or polypeptide of the invention. In one embodiment, an 
GPCRX target molecule is a component of a signal transduction pathway that fecilitates 
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transduction of an extracellular signal (e.g. a signal generated by binding of a compound to a 
membrane-bound GPCRX molecule) fhrougji the cell membrane and into the cell. Hie target, 
for example, can be a second intercellular proteia that has catalytic activity or a protein that 
fecilitates the association of downstream signaling molecules wifli GPCRX. 

Determining the ability of the GPCRX protein to bind to or interact with an GPCRX 
target molecule can be accomplished by one of the methods described above for detoxnining 
direct binding. In one embodiment, detennining the ability of the GPCRX protein to bind to or 
interact with an GPCRX target molecule can be acconqilished by detomining the activity of 
the target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (Le. intracellular Ca^*, 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of tiie target an ^propriate 
substrate, detecting the induction of a reporter gene (comprising an GPCRX-responsive 
regulatory element qperatively linked to a nucleic acid encoding a detectable marker, e.g,, 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invoition is a cell-fi:ee assay comprising 
contacting an GPCRX protein or biologically-active portion thereof with a test compound and 
detamioing the ability of the test compound to bind to the GPCRX protein or biologically- 
active portion thereof Bindmg of tiie test compound to the GPCRX protein can be determined 
either directiy or indirectiy as described above. Jn. one such embodiment, the assay comprises 
contacting flie GPCRX protein or biologically-active portion thereof wifli a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixture with a test 
con^und, and detomining the ability of the test compound to interact with an GPCRX 
protein, wherdn determining the abiUty of the test compound to interact with an GPCRX 
protein comprises determining the ability of the test compound to preferentially bind to 
GPCRX or biologically-active portion tiiereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting 
GPCRX protein or biologically-active portion thereof with a test compound and determining 
the ability of tiie test confound to modulate (e-g. stimulate or inhibit) fhs activity of flie 
GPCRX protein or biologically-active portion tiiereof Detennining flie ability of tiie test 
compound to modulate tiie activity of GPCRX can be accomplished, for example, by 
determining tiie abiUty of tiie GPCRX protein to bind to an GPCRX target molecule by one of 
the mefliods described above for detennining direct binding. In an alternative embodiment, 
determining flie ability of tiie test compound to modulate flie activity of GPCRX protein can 
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be accomplished by detenmning the ability of the GPCRX protein further modulate an 
GPCRX target molecule. For example, the catalytic/enzymatic activity of the target molecule 
on an appropriate substrate can be determined as desoibed, supra. 

In yet another embodiment, the cell-free assay comprises contacting the GPCRX 
5 protein or biologically-active portion thereof with a known compound which bmds GPCRX 
protdn to form an assay mixture, contacting the assay mixture with a test compound, and 
det^mining the ability of the test compound to interact with an GPCRX protein, wherein 
detemiining the ability of the test compound to interact with an GPCRX protein comprises 
determining the ability of the GPCRX protem to preferentially bind to or modulate the activity 

10 of an GPCRX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
tiie membrane-bound form of GPCRX protein. In the case of cell-free assays comprising the 
membrane-boimd form of GPCRX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of GPCRX protein is maintamed in solution. Examples 

15 of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-1 14, Thesit®, 
Isotridecypoly(ethylene glycol ether)n, N-dodecyl-N,N-drmethyl-3-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dunethylamminiol-l-propane sulfonate (CHAPS), or 

20 3-(3-cholamidopropyl)dimethylamininiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

hi more than one embodimrat of the above assay methods of the invention, it may be 
desirable to immobilize either GPCRX protein or its target molecule to facilitate sq>aration of 
complexed from uncomplexed forms of one or both of the protems, as well as to accommodate 
automation of the assay. Binding of a test compound to GPCRX protein, or interaction of 

25 GPCRX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microtiter plates, test tubes, and micro-centrifrige tubes. In one embodiment, a 
fiision protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-GPCRX fusion proteins or GST-target fiision piotems 

30 can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St Louis, MO) or 

glutathione derivatized microliter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or GPCRX protein, and the mixture 
is incubated under conditions conducive to complex formation at physiological 
conditions for salt and pH). Following incubation, the beaids or microtiter plate wells are 
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washed to remove any unbound componrats, the matrix immobilized in the case of beads, 
complex determined dther directly or indirectly, for example, as described, supra. 
Alternatively, the complexes can be dissociated fiom the matrix, and the level of GPCRX 
protein binding or activity determined using standard techniques. 

Other techniques for immobilizmg proteins on matrices can also be used in flie 
screening assays of the invention. For example, either the GPCRX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and strqjtavidia Biotinylated 
GPCRX protein or target molecules can be prepared from biotin-NHS 
(Nf-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Piace Chemicals, Rockford, Dl,), and immobilized in the wells of strq)tavidin-coated 96 well 
plates (Pierce Chemical). Altematively, antibodies reactive with GPCRX protein or target 
molecules, but which do not interfere with binding of the GPCRX protein to its target 
molecule, can be derivatized to the wells of the plate, and unbound target or GPCRX protein 
tr^ed in the weUs by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for flie GSt-immobilized conq)l^es, include 
immunodetection of complexes using antibodies reactive with flie GPCRX protdn or target 
molecule, as well as enzyme-linked assays that rely on detecting an ©ozymatic activity 
associated with the GPCRX protein or target molecule. 

In another embodiment, modulators of GPCRX protdn eiqpression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of GPCRX 
mRNA or protein in the cell is determined. The level of expression of GPCRX mRNA or 
protein in the presence of the candidate compound is conq)aied to the level of expression of 
GPCRX mRNA or protein in the absaice of the candidate compound. The candidate 
compound can flien be identified as a modulator of GPCRX mRNA or protein expression 
based upon this comparison. For example, when expression of GPCRX mRNA or protein is 
greater statistically significantly greater) in tiie presence of the candidate compound than 
in its absence, the candidate compound is identified as a stimulator of GPCRX mRNA or 
protein expression. Altematively, when expression of GPCRX mRNA or protein is less 
(statistically significantly less) in flie presence of the candidate compound than in its absence, 
the candidate compound is identified as an inhibitor of GPCRX mRNA or protein expression. 
The level of GPCRX mRNA or protein expression in the cells can be determined by methods 
described herein for detecting GPCRX mRNA or protein. 

In yet another aspect of the mvention, the GPCRX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No, 5,283,3 17; 



134 



wo 02/46229 PCT/USOl/46530 

Zervos, et al, 1993. Cell 11: 223-232; Madura, et al, 1993. /. Biol Chenu 268: 12046-12054; 
Battel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et al, 1993. Oncogene 8: 
1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
GPCRX ("GPCRX-binding proteins" or "GPCRX-bp") and modulate GPCRX activity. Such 
GPCRX-binding proteins are also likely to be involved in the propagation of signals by the 
GPCRX proteins as, for example, upstream or downstream elements of the GPCRX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for GPCRX is fiised to a 
gene encoding the DNA binding domain of a known transcription fector (e.g:, GAL-4). bi the 
other construct, a DNA sequence, from a library of DNA sequences, that encode an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an GPCRX-dependent complex, the DNA-binding and activation 
domains of the transcription &ctor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.gr., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with GPCRX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described her^ 

Detectioa Assays 

Portions or fi:agmrats of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; («) 
identify an individual from a minute biological sample (tissue typing); and (m) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
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chromosome m^ing. Accordingly, portions or ftagments of the GPCRX sequences, SEQ JD 
NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17. 19, 21, 23, 25, 27, 29, 31 and 33, or ftagments or derivatives 
thereof can be used to the location of the GPCRX genes, respectively, on a chromosome. 
The moping of the GPCRX sequences to chromosomes is an important first step in 
correlating these sequences with genes associated with disease. 

Briefly, GPCRX genes can be mapped to chromosomes by prq)aring PGR primers 
(preferably 15-25 bp in length) from the GPCRX sequences. Computer analysis of the 
GPCRX, sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA, thus complicating the anq)lification process. These prim^ can then be 
used for PGR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the GPCRX sequences will 
yield an amplified firagment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammaig 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mq)ping of individual genes to specific human chromosomes. See, e.g.. D'Eustachio, et aL, 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes wifli translocations and 
del^ons. 

PGR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the GPCRX sequences to design oUgonucleotide primers, sub- 
localization can be achieved with panels of fiagments fiom specific chromosomes. 
Fluorescence in situ hybridization (FISH) of a DNA sequence to a met^hase chromosomal 
spread can further be used to provide a precise chromosomal location in one step. 
Chromosome spreads can be made using cells whose division has been blocked in metaphase 
by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes can be treated 
briefly with trypsin, and then stained with Giemsa. A pattern of light and dark bands develops 
on each chromosome, so that the chromosomes can be identified individually. The FISH 
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technique can be used wifli a DNA sequence as short as 500 or 600 bases. However, clones 
larger flian 1,000 bases have a higher likelihood of binding to a unique chromosomal location 
with sufficient signal intensity for simple detection. Preferably 1,000 bases, and more 
preferably 2,000 bases, will suffice to get good results at a reasonable amount of tune. For a 
review of this technique, see, Vemia, et aL, HUMAN CHROMOSOMES: A MANUAL OF BASIC 
TECHNIQUES (Pergamon Press, New York 1988). 

Reagents for chiomosome moping can be used individually to mark a single 
chromosome or a smgle site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the ph}^ical 
position of the sequence on die chromosome can be correlated with graetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheeotance in Man, available on-line 
through Johns Hopkins University Welch Medical library). The relationship between genes 
and disease, me^ped to flie same chromosomal region, can then be idratified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al.^ 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the GPCRX gene, can be determined, ff a mutation 
is observed in some or all of the affected individuals but not in any miaffected individuals, 
then the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible firom chromosome 
spreads or detectable using PGR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The GPCRX sequences of the invention can also be used to identify individuals ftom 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
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identification. Hie sequences of tiie invention are useful as additional DNA madceis for RFLP 
C*restoiction fiiagment length polymorphisms,'* described in U.S. Patent No. 5,272,057). 

Furtiiermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the GPCRX sequences described herein can be used to prepare 
two PGR primers from the 5'- and 3'-tamini of the sequences. These primers can tiien be used 
to amplify an individual's DNA and subsequentiy sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtam such identification sequences from individuals and from tissue. The GPCRX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in tiie coding regions of tiiese sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of tiie allelic variation is due to single 
nucleotide polymorphisms (SNPs), which mclude restriction firagment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification wifli a panel of periiaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID N0S:1. 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33 are used, amore 
appropriate number of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to tiie field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical tiials are used for 
prognostic predictive) purposes to tiiereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining GPCRX protein and/or 
nucleic acid expression as well as GPCRX activity, m ttie context of a biological sample (e.g., 
blood, serum, ceUs, tissue) to tiiereby determine wheflier an individual is afflicted wifli a 
disease or disorder, or is at risk of developmg a disorder, associated wifli aberrant GPCRX 
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expression or activity. The disorders include metabolic disorders, diabetes, obesity, iofectious 
disease, anor^a, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with GPCRX protein, nucleic acid 
expression or activity. For exanq>le, mutations in an GPCRX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to flie onset of a disorder characterized by or 
associated with GPCRX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining GPCRX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g:, drags) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (eg:, flie 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., drags, 
compoimds) on the expression or activity of GPCRX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of GPCRX in a biological 
sample involves obtaining a biological sample ftom a test subject and contacting the biological 
sample with a compound or an agent capable of detecting GPCRX protein or nucleic acid 
(e,g., mRNA, genomic DNA) that encodes GPCRX protein such that the presence of GPCRX 
is detected in the biological sample. An agent for detecting GPCRX mRNA or genomic DNA 
is a labeled nucleic acid probe capable of hybridizing to GPCRX mRNA or genomic DNA 
The nucleic acid probe can be, for example, a full-length GPCRX nucleic acid, such as the 
nucleic acid of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a 
portion thereof such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides 
in length and sufBcient to specifically hybridize under stringent conditions to GPCRX mRNA 
or genomic DNA. Other suitable probes for use in the diagnostic assays of the invention are 
described herein. 
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An agent for detecting GPCRX protein is an antibody capable of binding to GPCRX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonaL An intact antibody, or a fragment thereof (e.^., Fab or V(abyd can be 
used. The term "labeled", with regard to die probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (Le., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directty labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, ceUs and 
biological fluids isolated from a subject, as well as tissues, ceUs and fluids preset within a 
subject That is, the detection method of flie invention can be used to detect GPCRX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vrvo. For exanq>le, in 
vitro techniques for detection of GPCRX mRNA mclude Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of GPCRX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of GPCRX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of GPCRX protein 
includeintroducinginto asubjectalabeledanti-CSPCRXantibody. For example, the antibody 
can be labeled witii a radioactive marker whose presence and location in a subject can be 



In one embodiment, the biological sample contains protein molecules from tiie test 
subject. Alternatively, die biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject A preferred biological sample is a 
periphCTal blood leukocyte sample isolated by conventional means from a subject 

In anotiier embodiment, the methods further involve obtaining a confaol biological 
sample from a contool subject, contacting the contool sample wifli a compound or agent 
enable of detecting GPCRX protein, mRNA, or genomic DNA, such that tire presence of 
GPCRX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
file presence of GPCRX protein, mRNA or genomic DNA in the control sample witii the 
presence of GPCRX protein, mRNA or genomic DNA in die test sample. 

The invention also encompasses kits for detecting tiie presence of GPCRX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting GPCRX protein or mRNA in a biological sanq>le; means for determimng flie amount 



140 



wo 02/46229 PCTAJSOl/46530 

of GPCKX in the sample; and means for conq)aiing the amomit of GPCRX in the sanq>le wifli 
a standard. The confound or agent can be packaged in a suitable container. The kit can 
furOier conqiiise instructions for using the kit to detect CPCRX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthennore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant GPCRX 
e;q)ression or activity. For example, the assays described herein, such as the preceding 
diagnostic assaj^ or the following assays, can be utilized to identify a subject having or at risk 
of developing a disord^ associated wifli GPCSEIX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to idoitify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant GPCRX expression or activity in which a test 
sample is obtamed from a subject and GPCRX protein or nucleic acid (eg,, mRNA, genomic 
DNA) is detected, wherein the presence of GPCRX protdn or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aborant GPCRX 
expression or activity. As used herein, a "test sanq)le" refers to a biological 8anq)Ie obtained 
from a subject of interest. For exanq)le, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine \ndiether 
a subject can be administered an agent {e.g., an agonist, antagonist, peptidomimetic, piotdn, 
peptide, nucleic acid, small molecule, or oflier drug candidate) to treat a disease or disorder 
associated with aberrant GPCRX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Tlius, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant GPCRX expression or activity in 
which a test sample is obtained and GPCRX protein or nucleic acid is detected (eg., wherein 
the presence of GPCRX protem or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant GPCRX expression or 
activity). 

The mettiods of the invention can also be used to detect genetic lesions in an GPCRX 

gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant ceU proliferation and/or differentiation. In various embodiments, the 

methods include detecting, in a sample of cells from the subject, the presence or absence of a 

genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
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encoding an GPCRX-protein, or the misexpression of the GPCRX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides fix>m an GPC31X gene; (k) an addition of one or more nucleotides to 
an GPCRX gene; (izz) a substitution of one or more nucleotides of an GPCRX gene, (iv) a 
chromosomal rearrangement of an GPCRX gene; (v) an alteration in the level of a messenger 
RNA transcript of an GPCRX gene, (yi) aberrant modification of an GPCRX gene, such as of 
the methylation pattern of the genomic DNA, (viz') the presence of a non-wild-type splicing 
pattemof a messenger RNA transcript of an GPCRX gene, (wii") anon-wUd-type level of an 
GPCRX protein, (pc) allelic loss of an GPCRX gene, and (x) inappropriate post-translational 
modification of an GPCRX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an GPCRX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means fix)m a subject However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

la certain embodiments, detection of the lesion involves the use of a piobe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a Ugation chain reaction (LCR) (see, e.g., 
Landegran, etal., 1988. Science 241: 1077-1080; andNakazawa, etaL, 1994. Proc. Natl, 
Acad ScL USA 91 : 360-364), the latter of which can be particularly usefiil for detecting point 
mutations in the GPCRX-gene (see. Abravaya, et aL, 1995. NiicL Acids Res. 23: 675-682). 
This method can include the steps of collecting a sanq)le of cells fiom a patient, isolating 
nucleic acid (e.g., gaiomic, mRNA or both) &om. the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specificaUy hybridize to an GPCRX gene 
under conditions such that hybridization and amplification of the GPCRX gene (if present) 
occurs, and detecting the presence or absence of an ampUfication product, or detecting the size 
of the ampUfication product and comparing the length to a control ssaaple. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in • 
coiijmiction with any of the techniques used for detecting mutations described herein. 

Alternative amplification metiiods include: self sustained sequence repUcation (see, 
GuatelU, et aL, 1990. Proc. Natl. Acad. Sci. USA 87: 1874-1878), transcriptional ampUfication 
system (see. Kwoh, et al, 1989. Proc Natl. Acad ScL USA 86: 1173-1177); QP RepUcase 
(see. Lizatdi, et al, 1988. BioTeclmology 6: 1 197), or any oflier nucleic acid ampUfication 
method, foUowed by the detection of tiie ampUfied molecules using techniques weU known to 
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those of skill in fhe art. These detection schemes are especially usefiil for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an GPCRX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
5 control DNA is isolated, amplified (optionally), digested with one or more restriction 

endonucleases, and fragment length sizes are detemiined by gel electrophoresis and con^)ared 
Differences in firagment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 

1 0 loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in GPCRX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al.j 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 

1 5 mutations in GPCRX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et aLy supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 

20 hybridization array that allows the charact^ization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet anotiier embodiment, any of a variety of sequencing reactions known in the art 

25 can be used to directly sequence the GPCRX gene and detect mutations by comparing the 
sequence of the sample GPCRX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
GUbert, 1977. Proa Natl Acad. Set USA 74: 560 or Sanger, 1977. Proc. Natl Acad Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 

30 can be utilized when perfoiming the diagnostic assays (see, e.g., Naeve, et al., 1995. 
Biotechniques 19: 448), including sequencing by mass ^ectrometry (see, e.g., PCT 
Inteniational PubUcation No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and GrifiBn, et al., 1993. Appl. Biochem. Biotechnol. 38: 147-159). 
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Other me&ods for detecting mutations in the GPCRX gene include methods in which 
protection from cleavage ag@ats is used to detect mismatched bases in RNA/RKA or 
RNA/DNA hetax)diq>lexes. See, e.g., MyCTS, et al, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type GPCRX sequence with 
potentially mutant RNA or DNA obtained fix>m a tissue sample. The double-stranded 
diq)lexes are treated with an agait that cleaves single-stranded regions of ttie duplex such as 
which will exist due to basq)air mismatches between the control and sample strands. For 
instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with 
Si nuclease to enzymatically digesting the mismatched regions. Iq other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine flie site of mutation. See. e.g.. Cotton, et al, 1988. Proc Natl Acad. ScL USA 85: 
4397; Saleeba, et al.. 1992. Methods Enzymol 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch rq)air" enzymes) in defined systems for detecting and mapping point mutations in 
GPCRX cDNAs obtained firom samples of cells. For example, the mutY enzyme of JS: coU 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
atG/Tmismatehes. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an GPCRX sequence, e.g., a wild-type GPCRX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electi:ophoresis protocols or the like. See. e.g., U.S. Patent No. 5,459,039. 
In other embodiments, alterations in electrophoretic mobility will be used to identify mutations 
in GPCRX genes. For example, single strand conformation polymorphism (SSCP) may be 
used to detect differences in electrophoretic mobility between mutant and wild type nucleic 
acids. See. e.g.. Orita, etal, 1989. Proc Natl Acad. Sci. USA: 86: 2766; Cotton, 1993. Mutat. 
Res. 285: 125-144; Hayashi, 1992. Genet. Anal Tech. Appl 9: 73-79. Single-stranded DNA 
fragments of sample and control GPCRX nucleic acids will be denatured and allowed to 
renature. The secondary structure of single-stranded nucleic acids varies according to 
sequence, the resulting alteration in electrophoretic mobility enables tiie detection of even a 
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single base change. The DNA fragments may be labeled or detected with labeled probes. The 
sensitivity of the assay may be enhanced by using RNA (rather than DNA), m which the 
secondary structure is more sensitive to a change in sequence. In one embodiment, the subject 
method utilizes heteroduplex analysis to separate double stranded heteroduplex molecules on 
the basis of changes in electrophoretic mobility. See, e,g., Keen, et al, 1991. Trends Genet. 7: 
5. 

In yet another ^bodiment, the movement of mutant or wild-type fragments in 
pol}^crylanaide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGpE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PGR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
eg., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of oflier techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; 
Saiki, et al, 1989. Proc Natl Acad. Sci. USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PGR ampUfied target DNA or a number of difBerent mutations when the 
oligonucleotides are attached to the hybridizing m^nbrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PGR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification dq)ends on differential hybridization; see, e.g., Gibbs, et al^ 
1989. Nucl Adds Res. 17: 2437-2448) or at the extreme 3'-tenninus of one primw where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g, 
Prossner, 1993. Tibtech. 11:238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detectioiL See, e.g, 
Gasparini,e/a/., 1992. Mo/. CellProbesS: 1. It is anticipated tiiat in certain embodiments 
amplification may also be performed using Taq Ugase for amplification. See, e.g, Barany, 
1991. Proc. Natl Acad Sd. USA 88: 189. In such cases, Ugation will occur only if there is a 
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perfect match at the 3'-teniiimis of the 5' sequence, making it possible to detect flie presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, eg., in clinical settings to diagnose 
patients exhibiting synqitoms or family history of a disease or iUness involving an GPCRX 
gene. 

Furthemiore, any cell type or tissue, preferably peripheral blood leukocytes, in which GPCRX 
is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on OPCRX activity 
(e.g., GPORX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metaboUc syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered^ Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual pamits the 
selection of effective agents (ag., drags) for prophylactic or ther^eutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of GPCRX 
protein, expression of GPCRX nucleic acid, or mutation content of GPCRX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drags due to altered drag disposition and abnormal action in affected persons. See 

e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol., 23: 983-985; Linder, 1997. Clin 
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Chem., 43: 254-266. In general, two types of phannacogenetic conditions can be 
dififerentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drag metabolism). These phannacogenetic conditions can 

5 occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

dehydrogenase (G6PD) deficiency is a common inherited enzymopatibiy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, flie activity of drug metabolizing enzymes is a tdsljox 

10 determinant of both the intensity and duration of drag action. The discovery of genetic 
polymorphisms of drag metaboliztag enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drag effects or show exaggerated drag response and 
serious toxicity after taking the standard and safe dose of a drag. These polymorphisms are 

15 expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizCT (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of fimctional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drag response and side 

20 effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rspid 
metabolizers who do not respond to standard doses. Recmtly, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

25 Thus, the activity of GPCRX protein, expression of GPCRX nucleic acid, or mutation 

content of GPCRX genes in an individual can be determined to thereby select appropriate 
agent(s) for ther^eutic or prophylactic treatment of the individual. In addition, 
phannacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drag-metabolizing enzymes to the identification of an individual's drag responsiveness 

30 phenotype. This knowledge, when applied to dosing or drag selection, can avoid adverse 

reactions or therapeutic failure and thus enhance therapeutic or prophylactic eflBciency when 
treating a subject with an GPCRX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e.g., drugs, compounds) on the expression or 
activity of GPCRX {e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, tiie effectiveness of an agent determined by a screening assay as described herein to 
increase GPCRX gene expression, protein levels, or upregulate GPCRX activity, can be 
monitored in clinical trails of subjects exhibiting decreased GPCRX gene expression, protein 
levels, or downregulated GPCRX activity. Altematively, the effectiveness of an agent 
detomined by a screening assay to decrease GPCRX gene expression, protein levels, or 
downregulate GPCRX activity, can be monitored in clinical trails of subjects exhibiting 
increased QPCRX gene expression, protem levels, or upregulated GPCRX activity. In such 
clinical trials, the expression or activity of GPCRX and, prefwably, other genes that have been 
implicated in, for example, a cellular proliferatilon or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell 

Byway of example, and not of limitation, genes, including GPCRX, that are 
modulated in cells by treatment with an agent (ag., compound, drag or smaU molecule) tiiat 
modulates GPCRX activity {e.g. , identiiSed in a screening assay as described herein) can be 
identified. Thus, to stody the effect of agents on cellular proliferation disorders, for example, 
in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 
expression of GPCRX and other genes implicated in the disorder. The levels of gene 
expression {Le., a gene expression pattem) can be quantified by Northern blot analysis or 
RT-PCR, as described herein, or altematively by measuring the amount of protein produced, 
by one of tiie methods as described herein, or by measuring the levels of activity of GPCRX or 
other genes. In this manner, the gene expression pattem can serve as a marker, indicative of 
the physiological response of flie cells to tiie agent Accordingly, this response state may be 
detemiined before, and at various points during, tisatment of the individual with tiie agent. 

hi one embodiment, tiie invention provides a method for monitoring tiie effectiveness 

of treahnent of a subject wifli an agent {e.g., an agonist, antagonist, protein, peptide, 

p^tidomimetic, nucleic acid, small molecule, or oflier drag candidate identified by Uie 

screening assays described herein) comprising tiie steps of (0 obtaining a pre-administration 

sample fcom a subject prior to administration of tiie agent; (iz) detecting flie level of expression 

of an GPCRX protein, mRNA, or genomic DNA in tiie preadministiation san^)le; (w") 

obtaining one or more post-administration samples fi»m tiie subject; (fy) detecting flie level of 

expression or activity of flie GPCRX protein, mRNA, or genomic DNA in flie 
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post-administration samples; (v) comparing the level of e}q)ression or activity of the GPCRX 
protein, mRNA, or genomic DNA in the pie-administradon sample with the GPCRX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
5 of the agent may be desirable to increase the expression or activity of GPCRX to higher levels 
than detected, /.e., to increase the effectiveness of the agent Altematively, decreased 
administration of flie agent may be desirable to decrease expression or activity of GPCRX to 
lower levels than detected, to decrease the effectiveness of the agent 

Methods of Treatment 

1 0 The invention provides for both prophylactic and therapeutic mefliods of treating a 

subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
GPCRX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congoutal heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 

15 ventricular sqptal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright hereditary 

20 ostoeodystiophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more ftdly, below. 

Disease and Disorders 

Diseases and disorders that are charactOTzed by increased (relative to a subject not 
25 suffering j&om the disease or disorder) levels or biological activity may be treated with 

Therapeutics that antagonize (/.e, reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (0 an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof (I'O antibodies to an aforementioned peptide; (Hi) 
30 nucleic acids encoding an aforementioned pqptide; (rv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (Le., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforemmtioned peptide) that are utilized to 
'Tmockout" endoggenous function of an aforementioned peptide by homologous 
recombination (see, eg,, Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( Le., 
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inhibitors, a^mists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention)'that alter the interaction betweoi an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not suffering 
fiom the disease or disorder) levels or biological activity may be treated witii Ther^eutics that 
increase are agonists to) activity. Then^eutics that upregulate activity may be 
administered in a thraapeutic or prophyiactic manner. Therqieutics that may be utilized 
include, but are not limited to, an afor^entioned peptide, or analogs, derivatives, fiagments 
or homologs thereof; or an agonist that increases bioavailability. 

bicreased or decreased levels can be readily detected by quantifying peptide and/or RNA, by 
obtaining a patient tissue sample {e.g., from biopsy tissue) and assaying it in vitro for RNA or 
peptide levels, structure and/or activity of tiie ejq)ressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-knovai within the art include, but are not 
limited to, immunoassays (eg., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfete (SDS) polyacrjdamide gel electiophoresis, immunocytochemisby, etc.) 
and/or hybridization assays to detect e3q)ression of mRNAs (e.g.. Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, tiie invention provides a mettiod for preventing, in a subject, a disease or 
condition associated with an aberrant GPCRX expression or activity, by administering to the 
subject an agent that modulates GPCRX expression or at least one GPCRX activity. Subjects 
at risk for a disease that is caused or contiibuted to by abenrant GPCRX expression or activity 
can be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the GPCRX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending vtpoa the type of GPCRX 
aberrancy, for example, an GPCRX agonist or GPCRX antagonist agent can be used for 
beating tiie subject The appropriate agent can be determined based on screening assays 
described herein. The prophylactic mefliods of tiie invention are finlher discussed in tiie 
following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to metiiods of modulating GPCRX ejqiression 

or activity for tiierapeutic purposes. The modulatory mefliod of tiie invention involves 
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contacting a cell with an agent that modulates one or more of the activities of GFCRX protein 
activity associated witfi the cell. An agent that modulates GPCRX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an GPCRX protein, a peptide, an GPCRX peptidomimetic, or other small molecule. 
5 In one embodiment, the agent stimulates one or more GPCRX protein activity. Examples of 
such stimulatory agents include active GPCRX protein and a nucleic acid molecule encoding 
GPCRX that has be^ introduced into the cell. In ano&er embodiment, the agent iiihibits one 
or more GPCRX protein activity. Examples of such inhibitory agents include antismse 
GPCRX nucleic acid molecules and anti-GPCRX antibodies. These modulatory methods can 

10 be performed in vitro by culturing the cell with the agent) or, alternatively, in vivo (eg^., 
by administering the agent to a subject). As such, the invention provides metiiods of treating 
an individual aflOiicted with a disease or disorder characterized by aberrant expression or 
activity of an GPCRX protein or nucleic acid molecule. In one embodiment, the method 
involves administering an agent an agent identified by a screening assay described 

IS herein), or combination of agents that modulates up-regulates or down-regulates) 

GPCRX expression or activity. In another embodiment, the method involves administering an 
GPCRX protein or nucleic acid molecule as therapy to compensate for reduced or aberrant 
GPCRX expression or activity. 

Stimulation of GPCRX activity is desirable in situations in which GPCRX is abnormally 
20 downregulated and/or in which increased GPCRX activity is likely to have a beneficial effect. 
One example of such a situation is whare a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g,, cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

25 In various embodiments of the invention, suitable in vitro or in vivo assays are 

performed to determine the effect of a specific Th^apeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 

30 the desired effect upon flie cell type(s). Compounds for use in ther^y may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
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testing, any of the animal model system known in the art may be used prior to administiation 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The GPCRX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic appUcations implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancCT, neurodegenwative disorders, Alzheimer's disease, Parkinson's disorder, 
immune disorders, hematopoietic disorders, and flie various dysUpidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the GPCRX protein of the invention may be useful in gene 
ther^y, and the protein may be useful when administered to a subject in need them>£ By 
way of non-limiting exanq>le, the compositions of the invention will have eflScacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
disease, Paikmson's disorder, immune disorders, hematopoietic disorders, and flie various 
dysUpid^nias. 

Both the novel nucleic acid encoding the GPCRX protem, and the GPCRX protein of the 
invention, or fiagments thereoi^ may also be useful in diagnostic plications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule some peptides have been found to possess anti-bacterial 
properties). These materials are further usefW m the generation of antibodies which 
immunospecifically-bind to the novel substances of the invention for use in ther^eutic or 
diagnostic methods. 

The invention will be fiather described in the followmg examples, which do not lunit the 
scope of the invention described in the claims. 

Examples 

Example 1: Identification of GPCRX Nucleic Acids 

TblastN using CuraGen Corporation's sequence ffle for polypeptides or homologs was 
run against the Genomic Daily Files made available by GenBank or from files downloaded 
fix)m the individual sequencing centers. Exons were predicted by homology and the 
intron/exon boundaries were determined using standard genetic rules. Exons were fiirflier 
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selected and refined by means of similarity determination using multiple BLAST (for 
example, IBlasfN, BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. 
Expressed sequences from both public and proprietary databases were also added when 
available to further define and complete the gene sequence. The DNA sequence was then 
manually corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
fiiU-length protein. 

The novel GPCRX target sequences identified in the present invention were subjected 
to the exon linking process to confirm the sequence. PGR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reveree primer. PGR primer sequences were used for obtaining 
different clones. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or hig^y selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached Such primers were designed based on in silico predictions for the fiili length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences from other 
species. These primers were then employed in PGR amplification based on the following pool 
of human cDNAs: adrenal gland, bone marrow, braia - amygdala, brain - cerebellum, brain - 
hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gjand, pancreas, pituitary 
gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, sfpinal cord, spleen, 
stomach, testis, thyroid, trachea, uterus. Ususdly the resulting amplicons were gel purified, 
cloned and sequenced to high redundancy. The PGR product derived from exon linking was 
cloned into the pCR2. 1 vector from Invitrogen. The resulting bacterial clone has an insert 
covOTng the entire open reading frame cloned into the pGR2.1 vector. The resulting sequences 
fix)m all clones were assembled with themselves, with other fi:agments in GuraGen 
Goiporation's database and with public ESTs. Fragments and ESTs were included as 
components for an assembly when the extent of flieir identity with another conq)onent of the 
assembly was at least 95% over 50 bp. In addition, sequence traces were evaluated manually 
and edited for corrections if appropriate. These procedures provide the sequence reported 
herein. 

Ph)^ical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were fiirfher selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlasfN, BlasfX, and 
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BlastN) searches, and» in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this appUcation. A variant sequence can include 
a single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at die polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an iosertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
' within genes may result in an alteration of the amino acid encoded by the gene at die position 
of the SNP. Intragenic SNPs may also be silent, when a codon including a SNP encodes the 
same amino acid as a result of the redundancy of the genetic code. SNPs occurring outside the 
region of a gene, or in an intron within a gene, do not result in changes in any amino acid 
sequence of a protein but may result in altered regulation of the expression pattern. Examples 
include alteration in temporal expression, physiological response regulation, cell type 
expression regulation, intensity of expression, and stabiUty of transcribed message. 

SeqCalling assemblies produced by the exon linldng process were selected and 
extended usmg the following criteria. Genomic clones having regions with 98% identity to all 
or part of the mitial or extended sequence were identified by BLASTN searches usmg the 
relevant sequence to query human genomic databases. The genomic clones that resulted were 
selected for further analysis because this identity indicates that these clones contain the 
genomic locus for these SeqCalling assemblies. These sequences were analyzed for putative 
coding regions as well as for similarity to the known DNA and protein sequeuces. Programs 
used for these analyses include Grail, Genscan, BLAST, HMMER, FASTA, Hybrid and other 
relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 
overlapped with regions defined by homology or exon prediction. They may also be included 
because the location of the fragment was in the vicinity of genomic regions identified by 
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similarity or exon prediction that had been included in the original predicted sequence. The 
sequence so identified was manually assembled and then may have been extended using one 
or more additional sequences taken fi-om CuraGen Corporation's human SeqCalling database. 
SeqCalling fi-agments suitable for inclusion were identified by the CuraTools™ program 
5 SeqExtend or by identifying SeqCalling fiagments mapping to the appropriate regions of the 
genomic clones analyzed. 

The regions defined by the procedures described above then manually mtegrated 
and corrected for ^parent inconsistencies that may have arisen, for example, fiom miscalled 
bases in the origmal firagments or from discrepancies between predicted exon junctions, £ST 
10 locations and regions of sequence sinularity, to derive the final sequ^ce disclosed herein. 
When necessary, the process to identify and analyze SeqCalling assembUes and genomic 
clones was reiterated to derive the full length sequence. 

Example 3. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
1 5 containmg RNA samples from a variety of normal and pafhology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PGR). RTQ PGR was performed on an AppKed 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines). Panel 2 (containing samples derived fix>m 
20 tissues from normal and cancer sources). Panel 3 (containing cancer cell lines). Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflanunatoiy 
conditions). Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensivej)anel (containing normal tissue and samples from 
autoinflammatory diseases). Panel CNSD.Ol (containing samples from normal and diseased 
25 brains) and CNS_neurodegeneration_panel (containing samples from normal and Alzheimer's 
diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s:18s) andtiie absenceof low molecular weight RNAs that would be 
30 indicative of degradation products. Samples are controlled against genomic DNA 

contamination by RTQ PGR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA sanfiples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, p-actin and GAPDH). Normalized RNA (5 ul) 
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was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gaie-specific primers according to 
the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to smgle strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 fig of 
total RNA were performed in a volume of 20 \d and incubated for 60 minutes at 42"C. This 
reaction can be scaled up to 50 ng of total RNA in a final volume of 100 \il sscDNA samples 
•are then normalized to refwence nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. De&ult settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58''-60°C, primer optimal 
Tm = 59*'C, maximum primer difference = 2*C, probe does not have 5'G, probe Tm must be 
10"C greater than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 
by HPLC to remove uncoupled dye and evaluated by mass sfpectroscopy to verify coupling of 
reporter and quencher dyes to the 5' and 3* ends of the probe, respectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48*C for 30 
minutes followed by amplification/PCR cycles as follows: 95^ 10 min, then 40 cycles of 
95°C for 15 seconds, eCC for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
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represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PGR reactions containing one or two sets of probe and primers 
5 were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PGR 
amplification was performed as follows: 95*^0 10 min, then 40 cycles of 95*^0 for 15 seconds, 
60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1^ 1.1, 1.2, and 13D 

10 The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 

control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples d^ved fix>m primary normal tissues. The cell lines are d^ved fiiom cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 

15 cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC- The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 

20 fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 

skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

25 In the results for Panels 1, 1,1, 1.2 and 1.3D, the following abbreviations are used: 



35 



30 



ca. = carcmoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non*sm = non-small, 

squam = sqxiamous, 

pi. efF= pi efiusion = pleural efiftision, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 
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GeneraLscreening panel ylA 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the coiiditions 
recommended by the ATCC. The normal tissues found on Panel 1,4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived &om the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis an4 adipose. 
Abbreviations are as described for Panels 1, 1,1, 1,2, and 1.3D. 

Panels 2D and 2 J, 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative CNDRl). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are tamed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for nonnal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
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were ascertained to be free of disease and were purchased from various conunercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitiogen. 



Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA sample and two control samples. 
5 Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (AmCTican Type Culture Collection), NCI or the German tumor cell bank and fall 
into the followuig tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 
prostate cancer, melanoma, q)idennoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
10 cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 
and CNS cancer cell lines, hi addition, there are two independent samples of cerebellum. 
These cells are all cultured under standard recommended conditions and RNA extracted using 
the standard procedures. The cell lines in panel 3D and 1.3D are of the most common cell lines 
used in the scientific literature. 

IS Panels 4D, 4R, and 4AJ) 

Panel 4 includes sauries on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA ^anel 4R) or cDNA (Panels 4D/4.1D) isolated fiom various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La JoUa, CA) and fliymus and kidney (Clontech) was 

20 en^loyed. Total RNA &om liver tissue from cirrhosis patients and kidney fiom lupus patiente 
was obtained fix>m BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn*s disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) 0?hiladelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 

25 small auway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothehal cells, human pulmonary aortic endothelial cells, human 
umbilical vem endothelial cells were all purchased fix)m Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 

30 indicated. The following cytokines were used; DL-l beta at approximately l-5ng/ml, TNF 
alpha at approxhnately 5-lOng/ml, IFN gamma at ^proxunately 20-50ng/ml, IL-4 at 
approximately 5-lOng/ml, IL-9 at approximately 5-lOng/ml, IL-13 at approximately 5- 
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lOngM. i&idoflielial cells wwe sometimes starved for various times by culture in the basal 
media fijom Clonetics with 0.1% serum. 

Mononuclear cells were prepared fiom blood of employees at CuraGen Corporation, 
using FicoU. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), lOOjiM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 
ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO'^M (Gibco), and lOmM Hepes 
(Giboo) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ngM PMA 
and l-2|ig^ml ionomycin, IL-12 at 5-lOng/ml, IFN gamma at 20-50ng/ml and IL-IS at 5- 
lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 
5% FCS (Hyclone), lOO^iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5x10"^ (Gibco), and lOmM Hepes (Gibco) with PHA 
(phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5^g/mL Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood fiom two donors, isolating the mononuclear cells using Ficoll 
and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xlO*cells/ml in DMEM 5% FCS (Hyclone), lOOfiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol (5.5x1 0"^M) (Gibco), and lOmM Hepes (Gibco). 
The MLR was cidtured and samples taken at various time points ranging from 1- 7 days for 
RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufecturer's instractions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), lOOjiM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5x10-^ (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEM 5% FCS (Hyclone), lOOfiM non essential amino acids (Gibco), ImM 
sodium pyravate (Gibco), merc^toethanol 5.5x10'^ (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 5Qng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
lOOng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Phanningen) at lO^ig/ml for 6 and 12-14 hours. 

CD4 lymphocytes, CDS lymphocytes and NK cells were also isolated fiom 
mononuclear cells using CD4, CD8 and CD56 MUtenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufecturer's instructions. CD45RA and CD45RO CD4 
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lymphocytes w^e isolated by depleting mononuclear cells of CDS, CD56, CD14 and CD19 
ceils using CDS, CDS6, CD14 and CD19 Miltenyi beads and positive selection. CD4SRO 
beads then used to isolate the GD4SR0 CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CDS lymphocytes were 
placed in DMEM 5% FCS (Hyclone), lOOjiM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5x10'^ (Gibco), and lOmM Hq>es (Gibco) and 
plated at lO^cells/ml onto Falcon 6 well tissue culture plates that had been coated ovemigiht 
witii 0.5jig/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (0KT3, ATCC) in PBS. After 6 
and 24 hours, the cells were harvested for RNA preparation. To prepare chronically activated 
CDS lymphocytes, we activated tiie isolated CDS lymphocytes for 4 days on anti-CD28 and 
anti-CD3 coated plates and then harvested the cells and expanded them in DMEM 5% FCS 
(Hyclone), lOO^M non essential amino acids (Gibco), ImM sodixun pyruvate (Gibco), 
mercaptoethanol 5.5x10*^ (Gibco), and lOmM Bepes (Gibco) and IL-2. The expanded CDS 
cells were flien activated again witii plate bound anti-CD3 and anti-CD2S for 4 days and 
expanded as before. RNA was isolated 6 and 24 hours aStet the second activation and after 4 
days of the second ejqjansion culture. The isolated NK cells were cultured in DMH^ 5% FCS 
(Hyclone), lOOfiM non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO'^M (Gibco), and lOmM Hqpes (Gibco) and IL-2 for 4-6 days before 
RNA was prepared. 

To obtain B cells, tonsils wae procured fiom NDRL The tonsil was cut up wifli sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10*cells/ml in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10'^ (Gibco), and lOmM 
Hepes (Gibco). To activate flie cells, we used PWM at 5ng/ml or anti-CD40 (Phamungen) at 
{^proximately lOjig/ml and IL-4 at 5-lOng/ml. Cells were harvested for RNA pi^aiation at 
24,48 and 72 hours. 

To prepare tiie primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with lOng/ml anti-CD28 (Pharmingen) and 2^g/ml QKT3 (ATCC), and 
thai washed twice with PBS. Umbilical cord blood CD4 lyn^hocytes (Poietic Systems, 
German Town, MD) were cultured at 10^-lO^cells/ml in DMEM 5% FCS (Hyclone), lOOfiM 
non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10' 
^M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 (Sng/ml) and anti-IL4 (Ijig/ml) 
were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (Ijig/ml) were used to 
direct to Th2 and IL-10 at Sng/ml was used to direct to Trl. After 4-5 days, the activated Thl, 
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Th2 and Trl lyiiq)hocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO'^M (Gibco), lOmM Hepes (Gibco) and IL-2 (Ing/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L 
(l^g/ml) to prevent ^optosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 
washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared from primary 
and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in Ihterleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were ftirther differentiated by culture in O.lmM dbcAMP at SxlO'cells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 
SxlO' cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), lOOjiM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10"^ (Gibco), lOmM Hepes 
(Gibco). RNA was either prepared from resting cells or cells activated with PMA at IQng/ml 
and ionomycin at 1 ^g/ml for 6 and 14 hours. Keratinocyte line CCD106 and an airway 
q)itheUal tumor line Na-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), lOOuM non essaitial amino acids (Gfl)co), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5x10-^ (Gibco), and lOmM Hepes (Gibco). CCDl 106 cells were 
activated for 6 and 14 hours with proximately 5 ng/ml TNF alpha and Ing/ml IL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/^ml 
IL-4, 5ng/'ml 11^9, 5ng/ml IL-13 and 25ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing {^proximately 
lO'cells/ml using Tri2»l (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20"C overnight. The precipitated RNA was spun down at 
9,000 rpm for 15 min in a SorvaU SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in SOOjil of RNAse-free water and 35\il buffer (Promega) 5]xl DTT, 7^1 RNAsin 
and Sfil DNAse were added. The tube was incubated at STC for 30 minutes to remove 
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c ont a mi n atin g g&acaxdc DNA, extracted once with phoiol chlorofonn and re-precipitated with 
1/10 volume of 3M sodium acetate and 2 volumes of 100% etlianoL The RNA was spun down 
and placed in RNAse free water. RNA was stored at -SO'C. 

Aljcomprehensive panel_vl.O 

The plates for AIcompreliensivepanel_vl.O inchide two control wells and 89 test 
saooples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGra. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacemait surgery at the Backus Hospital. Tissue 
samples were uxunediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and diounatoid arthritis 
joint tissues were obtained from Clinomics. Normal control tissues were siq)p]ied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ag^ of 
25 and 47. None of the patients were taking prescription drags at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from fliree 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobaibitaL 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients witii 
cigarette-linked en^hysema and to avoid those patients with alpha-lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and brtmchodilators. 
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In the labels employed to identify tissues in flie AI_comprehensive paiiel_vl .0 panel, 

the following abbieviations are used: 

AI = Autoimmunity 
Syn = Synovial 
5 Normal = No {q>parent disease 

Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
Backus = From Backus Hospital 
OA = Osteoarthritis 
10 (SS) (BA) (MF) = Individual patients 

Adj = Adjacent tissue 
Match control = adjacent tissues 
-M = Male 
-F = Female 

1 5 COPD = Chronic obstructive puhnonaiy disease 

Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated fiom human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained fiom patients enrolled in the Gestational Diabetes study. Cells were 
20 obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtamed. 

In the Gestational Diabetes study subjects are young (18 - 40 years), otherwise healthy 
women with and without gestational diabetes undergomg routine (elective) Caesaiean section. 
After deUvery of the infant, when the surgical incisions were being repaired/closed, the 
25 obstetrician removed a small sample. 

Patient 2: Diabetic Hispanic, overweight, not on insulin 

Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 

Patient 10: Diabetic Hispanic, overwaght, on insulin 

Patient 1 1 : Nondiabetic African American and overweight 
30 Patient 12: Diabetic Hispanic on msulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 

(a division of CloneticsmioWhittaker) in tripUcate, except for Donor 3U which had only two 

repUcates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 

cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 

35 al., Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 

143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 

ds cDNA production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells. Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
40 Donor 2 and 3 AD: Adipose, Adipose Differentiated 
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Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the Gemian tumor cell bank and ML into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancCT cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
S cultured und^ standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at ttie 
University of Afiami School of Medicine. Islet tissue was processed to total RNA at an outside 
10 source and delivered to CuraGen for addition to panel 5L 

In the labels employed to identify tissues in the 5D and 51 panels, the following 

abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK = Skeletal Muscle 
15 UT = Uterus 

PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Dififerentiated 

U = Undifferentiated Stem Cells 

20 Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 

25 All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supemuclear Palsy, Dq)ression, and "Normal controls". Within each of 

30 fliese brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (jprunary motor strip), Brodman Area 7 Cparietal 
cortex), Brodman Area 9 Q)refrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are rq)resented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 

35 confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
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examined for neuropathology and foimd to be free of any pathology consistent with 
neurodegeneration. 



Ill the labels employed to idoitify tissues in the CNS panel, the following abbreviations 
are used: 

5 PSP = Progressive supranuclear palsy 

Sub Nigra = Substantia nigra 

Glob Palladus= Globus palladus 

Temp Pole = Temporal pole 

Cing Gyr = Cingulate gyrus 
10 BA4 = BrodmanArea4 

Panel CNS_Neurodegeneration_yi.O 

The plates for Panel CNS_Neurodegeneration_V1.0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 

15 Spinal Fluid Resource Cento: (VA Greater Los Angeles Healthcare System). Biams are 
rranoved from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen v^or. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 
Disease diagnoses are taken from patient records. The panel contains six brains from 

20 Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Aldieimer's like pathology (Controls) and 
controls with no demaitia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3 ; 0 = no evidence of plaques, 3 = severe AD 

25 senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocanq)us; 

30 the parietal cortex shows moderate neuronal death in the late stages of the disease; the 

occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
flie following abbreviations are used: 
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AD = Alzheimer's disease brain; patient was demented and showed AD-like pathology 
upon autopsy 

Control = Control brains; patioit not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
5 pathology 

SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

GPCRla and GPCRlb 

Expression of these GPCRI genes (also referred to as SC35113271_A_dal, CG55798- 
10 03) was assessed using the primer-probe sets Agl533 and Ag2269, described in Tables 16 and 
17. Results of the RTQ-PCR runs are shown in Tables 18, 19, 20, 21, 22, 23 and 24. 

I 

Table 16 . Probe Name Agl533 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -accatcatcaagagtgctatgg-3 ' 


22 


431 


119 


Probe 


TET-5 • -tcctttcgaagcttctgcatcatcct-3 ' - 
TAMRA 


26 


458 


120 


Reverse 


5 ' -aggcatgtcagcaagaatacat-3 ' 


22 


489 


121 



Table 17 . Probe Name Ag2269 



Primers 


Sequences j 


Length 


Start 
Position 


SEQID 

NO: 


Forward 


5 ' -atggcatttgatcgctatgtag-3 ' j 


22 


365 


122 


Probe 


TET-5 ' -tgagatataccaccatcttgactccca-3 ' - 1 
TAMRA j 


27 


402 


123 


Reverse 


5 • -ccatagcactcttgatgatggt-3 ' j 


22 


431 


124 



Table 18 . CNS_nexirodegeneration_vLO 



Tissue Name 


ReLExp.(%)Agl533, 
Run 225432469 


Tissue Name 


Rel.Exp.(%)Agl533, 
Rnn 225432469 


AD 1 Hippo 


36.6 


Control (Path) 3 

Temporal Ctx 


16.5 


AD 2 Hippo 


11.6 


Control (Path) 4 
Tempor^ Ctx 


42.9 


AD 3 Hippo 


50.7 


AD 1 Occipital Ctx 


39.2 


AD 4 Hippo 


75.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 E^po 


20.4 


AD 3 Occipital Ctx 


25.9 


AD 6 Hippo 


69.3 


AD 4 Occipital Ctx 


82.9 


Control 2 Hippo 


22.5 


AD 5 Occipital Ctx 


11.0 
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Control 4 Hippo 


53.2 |AD 5 Occipital Ctx 


7 1 


Control (Path) 3 
Hippo 


00 7 IControl 1 Occipital 
jctx 


11.9 


ADlTeiiq)oialCtx 


g jControl 2 Occipital 


29.1 


AD 2 Temporal Ctx 


34 6 jControl 3 Occipital 
lOtx 


41.2 


AD 3 Temporal Ctx 


54.3 


Control 4 Occipital 
Ctx 


11.9 


AD 4 Temporal Ctx 


68.3 


Control (Path) 1 
Occipital Ctx 


23.3 


AD 5 Inf Temporal 
Ox 


90.8 


Control (Path) 2 
Occipital Ctx 


14.3 


AD 5 Sup Temporal 
Ctx 


53.2 


Control (Path) 3 
Occipital Ctx 


35.1 


AD 6 Inf Temporal 

Ctx 


62.0 


Control (Path) 4 
Occipital Ctx 


30.8 


AD 6 Sup Temporal 
Ctx 


55.5 


Control 1 Parietal 
Ctx 


18.2 


Control 1 Temporal 
Ctx 


5.3 


Control 2 Parietal 
Ctx 


69.3 


Control 2 Temporal 
Ctx 


19.6 


v>oiiiroi o iranciHi 
Ctx 


6.3 


Control 3 Tenq>oral 
Ctx 


38,7 


Control (Path) 1 
Parietal Ox 


33.9 


Control 3 Tonporal 
Ctx 


17.0 


Control (Path) 2 
Parietal Ctx 


18.4 


Control (Path) 1 
T«nporalCtx 


29.1 


Control (Path) 3 
Parietal Ctx 


26.8 


Control (Path) 2 
Ten^oralCtx 


23.7 


Control (Path) 4 
Parietal Ctx 


100.0 



Table 19 , General_screeiiingjpanel_vl ,4 



Tissue Name 


Rel. Exp.(%) Ag2269, 
Run 216861070 


Tissue Name 


ReLExp.(%)Ag2269, 
Run 216861070 


Adipose ; 


4.2 


Renal ca.TK-10 


0.7 


Melanoma* 
Hs688(A).T 


0.3 


Bladd^ 


16.0 


Melanoma* 
Hs688(B).T 


1.2 


Gastric ca. (liver met.) 
Na-N87 


8.7 


Melanoma* M14 


0.1 


Gastric ca. KATO m 


0.0 


Melanoma* 
LOXIMVI 


0.0 


Colon ca.SW-948 


0.3 


Melanoma* SK- 
MEL-5 


0.2 


Colon ca.SW480 


0.0 
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Squamous cell 
carcinoma SCC-4 


100.0 


Colon ca.*(SW480 
met) S W620 


0.1 


Testis Pool 


3.2 


Colon ca. HT29 


0.0 


Prostate ca.* (bone 
met) PC-3 


1.3 


Colon ca.HCT-1 16 


0.7 


Prostate Pool 


8.1 


Colon ca. CaCo-2 


0.2 


Placenta 


1.4 


Colon cancer tissue 


0.5 


Uterus Pool 


1.6 


Colon ca. SW1116 


0.1 


Ovarian ca. 
OVCAR.3 


10.4 


Colon ca. Colo-205 


0.0 


Ovarian ca.SK-OV- 

3 


38.2 


Colon ca.SW-48 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


Colon Pool 


6.5 


Ovarian ca. 
OVCAR-5 


1.3 


Small Intestine Pool 


17.7 


Ovarian ca.I(aiOV- 
1 


0.1 


Stomach Pool 


11.0 


Ovarian ca, 
OVCAR-8 


0.1 


Bone Manow Pool 


3.5 


Ovary 


4.6 


Fetal Heart 


6.5 


Breast ca. MCF-7 


0.1 


Heart Pool 


4.1 


Breast ca. MDA- 
MB-231 


0.1 


Lymph Node Pool 


13.6 


Breast ca. BT 549 


7.7 


Fetal Skeletal Muscle 


3.3 


Breast ca.T47D 


9.1 


Skeletal Muscle Pool 


0.5 


Breast ca. MDA-N i 


8.4 


Spleen Pool 


8.9 


Breast Pool 


17.4 


Thymus Pool 


82 


Trachea 


9.0 


CNS cancer (glio/astio) 
U87-MG 


0.3 


Lung 


5.1 


CNS cancer (glio/astro) 
U-118-MG 


1.0 


Fetal Lung 


25.3 


CNS cancer 
(neuro;met) SK-N-AS 


0.0 


Lungca.Na-N417 1 


0.0 


CNS cancer (astro) SF- 
539 


0.7 


Lung ca. UC-1 


0.0 


CNS cancer (astro) 
SNB-75 


2.1 


Lungca.NCI-H146 


0.7 


CNS cancer (glio) 
SNB-IP 


0.1 


l^ung ca. orir- / / 


0.0 


CNS cancer (glio) SF- 
295 


6.8 


Lung ca. A549 


0.4 


Brain (Amygdala) Pool 


0.7 


Lungca.NCI-H526 , 


0.0 


Brain (cerebellum) 


0.1 


Lungca.NCI-H23 


1.6 jBrain (fetal) 


2.1 
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T liner oa TsTPT-TTA^O 


Ji.O 


Brain (Hippocampus) 
Pool 


1.1 


Limgca,HOP-62 


3.4 


Cerebral Cortex Pool 


0.4 




A 1 
U.l 


Brain (Substantia nigra) 
Pool 


0.2 


Liver 


0.2 


Brain (Thalamus) Pool 


0.9 


Fetal Liver 


2.6 


Brain (whole) 


0.7 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


8.4 


Kidney Pool 


20.0 


Adrenal Gland 


3.9 


Fetal ICidney 


25.0 


Pituitary gland Pool 


0.2 


Renal ca. 786-0 


0.3 


Salivary Gland 


0.4 


Renal ca. A498 


LI 


Thyroid (female) 


0.5 


Renal ca.ACHN 


0.9 


Pancreatic ca CAPAN2 


0.4 


Renal ca.UO-31 


1.1 


Pancreas Pool 


10.2 



Table 20 . General_screening^anel_vl.5 



Tissue Name 


ReLExp.(%) 
Agl533, Run 
228632846 


ReL £xp.(%) 
Ag2269, Run 
229393891 


Tissue Name 


ReLExp.(%) 
Agl533, Run 
228632846 


ReL £xD.(%) 
Ag2269, Run 
229393891 


Adipose 


12.9 


7.7 


Roial ca. TK-10 


2.4 


1.2 


Melanoma* 
Hs688(A).T 


1.5 


1.7 


Bladder 


43.8 


24.7 


Melanoma* 
Hs688(B).T 


0.4 


2.8 


Gastric ca. (liver 
met.)NCI-N87 


54.7 


46.3 


Melanoma* 
M14 


0.0 


0.0 


Gastric ca. 
KATOm 


0.4 


1.1 


Melanoma* 
LOXIMVI 


0.5 


0.8 


Colon ca.SW- 
948 


0.0 


0.0 


Melanoma* 

SK-MEL-5 


0.3 


1.2 


Colon ca.SW480 


0.0 


0.0 


Squamous cell 

carcinoma 

SCC-4 


- 0.0 


1.3 


Colon ca.* 

(SW480met) 

SW620 


0.0 


0.0 


Testis Pool 


15.1 


17.6 


Colon ca.HT29 


0.0 


1.0 


Prostate ca.* 
(bone met) 
PC-3 


1.9 


2.0 


Colon ca.HCT- 
116 


2.8 1 


2.4 


Prostate Pool 


23.7 


17.9 


Colon ca. CaCo-2 


0.7 


1.3 


Placenta 


2.9 


5.1 


Colon cancer i 
tissue 


1.5 


4.5 


Uterus Pool 


11.5 


15.5 


Colon ca. 
SW1116 


0.3 


0.0 


Ovarian ca. 
OVCAR-3 


25.5 


20.2 


Colon ca. Colo- 
205 


0.0 


0.5 
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Ovarian ca. 
SK-OV-3 


87.7 


91.4 


Colon ca. SW-48 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Colon Pool 


37.4 


28.7 


Ovarian ca. 
OVCAR-5 


10.1 


3.9 


Small Litestine 
Pool 


43.5 


33.4 


Ovarian ca. 
IGROV-1 


0.0 


0.7 


Stomach Pool 


27.4 


21.3 


Ovarian ca. 
OVCAR-8 


2.4 


1.4 


Bone Marrow 
Pool 


22.1 


20.6 


Ovary 


22.2 


27.2 


Fetal Heart 


57.0 


36.9 


Breast ca. 
MCF-7 


0.0 


0.5 


Heart Pool 


12.2 


9.2 


oreasi ca. 

MDA-MB- 

231 


1.3 


0.4 


Lymph Node 
Pool 


66.9 


47.6 


Breast ca. BT 
549 


1.4 


3.3 


Fetal Skeletal 
Muscle 


11.4 


10.5 


Breast ca. 
T47D 


0.8 


0.0 


Skeletal Muscle 
Pool 


7.5 


4.1 


Breast ca. 
MDA-N 


0.7 


0.4 


Spleen Pool 


21.3 


13.2 


Breast Pool 


59.5 


62.0 


Thymus Pool 


38.7 


31.9 


Trachea 


19.1 


12.4 


L/iNo cancer 

(glio/astro)U87- 

MG 


1.6 


4.0 


Lung 


27.2 


17.1 


UJNo cancer 
(glio/astro) U- 
118-MG 


1.5 


2.4 


Fetal Lung 


100.0 


75.8 


UjNo cancer 
(neuro;met) SK- 
N-AS 


0.0 


0.0 


Lvmg ca. NCI- 
N417 


0.0 


0.0 


CNS cancer 
(astro) SF-539 


1.1 


0.5 


Lung ca. LX- 
1 


0.4 


0.0 


CNS cancer 
(astro) SNB-75 


4.5 


5.7 


Lung ca. NCI- 
H146 


4.7 


3.7 


OSTS cancer 
(glio) SNB-19 


1.1 


0.0 


Lungca. 
SHP-77 


0.0 


0.0 


CNS cancer 
(glio) SF-295 


20.6 


29.1 


Lungca. 
A549 


2.9 


1.0 


Brain 

(Amvedala) Pool 


2.1 


1.3 


Lung ca. NCI- 
H526 


0.0 


0.0 


Brain 

(cerebellum) 


0.9 


0.6 


Lung ca. NCI- 
H23 


6.7 


10.3 


Brain (fetal) 


7.9 


7.3 
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Lung ca. NCI- 
H460 


9.2 


1.9 


Braiii 

(Hippocampus) 
Pool 


1.6 ■ 


2.6 


Lungca. 
HOP-62 


8.4 


3.3 


Cerebral Cortex 
Pool 


2.6 


2.5 


Lung ca. NCI- 
H522 


0.0 


0.3 


Brain (Substantia 
nigra) Pool 


2.0 


0.8 








Brain (Thalamus) 
Pool 


2.5 


5.1 


Fetal Liver 


8.7 


6.5 


Brain (whole) 


3.8 


2.6 


Liver ca. 
HepG2 


0.7 


A A 

0.0 


Spmal Com Pool 


5.0 


3.6 


Kidney Pool 


67.8 


72.2 


Adrenal Gland 


11.0 


11.3 


Fetal Kidney 


94.6 


100.0 


Pituitary g^d 
Pool 


5.3 


4.0 


Renal ca. 786- 
0 


1.2 


4.2 


Salivary Gland 


1.7 


1.4 


Renal ca. 
A498 


1.8 


5.7 


Thyroid (female) 


2.5 


5.5 


Renal ca. 
ACHN 


3.6 


2.8 


Pancreatic ca. 
CAPAN2 


4.7 


6.3 


Renal ca.UO- 
31 


5.8 


3.1 


Pancreas Pool 


39.8 


24.1 



Table 21 . Panel 1.2 



Tissue Name 


ReLExp.(%)Agl533, 
Run 142223910 


Tissue Name 


ReLExp.(%)Agl533, 
Run 142223910 


Endothelial cells 


4.4 


Renal ca. 786-0 


1.8 


|Heart (Fetal) 


3.9 


Renal ca. A498 


7.5 


Pancreas 


4.8 |Renalca.RXF393 , 


1.8 


Pancreatic ca. CAPAN 
2 


1.1 jRenalcaACHN 


5.0 


Adrenal Gland 


20.9 lRenalca.UO-31 


9.0 


Thyroid 


1.1 |Renal ca. TK-10 


2.3 


Salivary gland 


52.1 jLiver 


9.8 


Pituitary gland 


0.7 jLiver (fetal) 


6.0 


Brain (fetal) 


Q J Liva: ca. 

|(hepatoblast) HepG2 


1,0 


Brain (whole) 


0.0 1 


Lung 


1.5 


Brain (amygdala) 


1.0 1 


Lung (fetal) 


2.9 


Brain (cerebellum) 


0.3 j 


Lung ca. (smaU cell) 
LX-1 


0.2 


Brain (hippocampus) 


f. - Lung ca. (small cell) 

|NCI-H69 


5.2 
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Brain (thalamus) 


1.9 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Ck)rtex 


9.2 


Lung ca. (large 
cell)NCI-H460 


2.8 


Spinal cord 


2.9 


Lung ca. (non-sm. 
ceU)A549 


5.1 


glio/astro U87-MG 


1.6 


Lung ca. (non-s.cell) 
NCI-H23 


10.2 


glio/astroU-118-MG 


1.1 


Lung ca. (non-s.cell) 
pOP-62 


28.3 


astrocytoma SW1783 


1.2 


Lung ca. (non-s.cl) 
NCI-H522 


2.0 


neuro*; met SK-N-AS 


0.2 


Lung ca (squam.) 
SW 900 


3.6 


astrocytoma SF-539 


7.4 


Lung ca. (squam.) 
NCI-H596 


0.7 


astrocytoma SNB-75 


1.6 


Mammary gland 


3.4 


glioma SI<]B-19 


8.1 


Breast ca.* (pLef) 
MCF-7 


1.3 


glioma U251 


5.9 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.3 


glioma SF-295 


12.2 


Breast ca.* (pi. ef) 
T47D 


12.8 


Heart 


15.3 


Breast ca.BT-549 


2.9 


Skeletal Muscle 


4.9 


Breast ca.MDA-N 


0.8 


Bone marrow 


4.4 


Ovary 


9.3 


Thymus 


0.8 


Ovarian ca.OVCAR- 
3 


42.0 


Spleen 


5.6 


Ovarian ca.OVCAR- 
4 


1.4 


Lymph node 


1.6 


Ovarian ca.OVCAR- 
5 


18.2 


Ck>iorectal 


10.9 


Ovarian ca. OVCAR- 
8 


0.0 


Stomach 


3.2 


Ovarian ca.IGROV- 
1 


0.0 


Small intestine 


7.8 


Ovarian ca. (ascites) 
SK-OV-3 


100.0 


Colon caSW480 


0.0 


Uterus 


6.5 


Colon ca.*SW620 
(SW480met) 


0.0 


Placenta 


1.8 


Colon ca.HT29 


0.9 


Prostate 


23.7 


\_<OlOU Ca. xlV^ 1-110 


1 8 
l.o 


Prostate ca.* (bone 
met)PC-3 


4.3 


Colon ca. CaCo-2 


1.5 


Testis 


2.7 
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CCWeUtoModDiJBf 
(OD03866) 


2.9 


Melanoma 
Hs688(A).T 


0.2 


Colon ca. HCC-2998 


11.6 


Melanoma* (met) 
Hs688(B).T 


0.9 


Gastric ca. (liver met) 
NCI-N87 


444 


iViciailonia U/iL\^vr*OZ 


A C 

4.5 


Bladder 


98.6 


Melanoma M14 


4.2 


Trachea 


1.5 


Melanoma LOX 
MVI 


0.4 


Kidney 


40.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney (fetal) 


25.5 







3^de^. Panel 2D 



Tissue Name 


ReL Exp.(%) 
Agl533, Run 
145165498 


Tissue Name 


Rel 

Agl533, Run 
145165498 


Noimal Colon 


48.0 


Kidney Margin 
8120608 


6.1 


CCWeUtoModDiff 
(OD03866) 


5.6 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


4.6 


Kidney Margin 
8120614 


6.9 


CC Gr.2 rectosigmoid 
(Op03868) 


3.5 


Kidney Cancer 
9010320 


10.2 


CC Margin (OD03868) 


1.0 


Kidney Margin 
9010321 


15.7 


CC Mod Diff (ODO3920) 


4.4 


Normal Uterus 


36.3 


CC Margin (ODO3920) 


6.6 


Uterine Cancer 
064011 


45.7 


CC Qr.2 ascend colon 
(OD03921) 


1.6 


Normal Thyroid 


8.1 


CCMargm(OD03921) 


6.1 


Thyroid Cancer 


7,7 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


27.0 


Liver Margin (ODO4309) 


4.8 


Thyroid Margin 
A302153 


29.5 


Colon mets to lung 
(OD04451-01) 


4.3 


Normal Breast 


40.9 


Lung Margin (OD04451- 
02) 


1.2 


Breast Cancer 


3.5 


Normal Prostate 6546-1 


26.1 


Breast Cancer 
(OD04590-01) 


18.9 


Prostate Cancer 


64.2 


Breast Cancer Mets 


34.6 
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(OD04410) 




(OD04590-03) 




Prostate Margin 
(OD04410) 


43.8 


Breast Caacer 
Metastasis 


19.3 


Prostate Cancer 
(OD04720-01) 


42.0 


Breast Cancer 


212 


Prostate Margin 
(OD04720-02) 


34.2 


Breast Cancer 


35.1 


Normal Lung 


31.9 


Breast Cancer 
9100266 


7.7 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


2.9 


Muscle Margin 
(OD04286) 


1-9 


Breast Cancer 
A209073 


14.8 


Lung Malignant Cancer 
(OD03126) 


13.1 


Breast Margin . 
A2090734 


23.3 


Lung Mar^ (OD03126) 


26.8 


Normal liver 


21.9 


Lung Cancer (OD04404) 


5.4 


Liver Cancer 


22.4 


Lung Margin (OD04404) 


37.9 


Liver Cancer 1025 


0.0 


Lung Cancer (0004565) 


2.9 


Liver Cancer 1026 


2.1 


Lung Margin (OD04565) 


9.3 


Liver Cancer 6004-T 


13,5 


Lung Cancer (OD04237- 
01) 


24.8 


Liver Tissue 6004-N 


5.9 


Lung Margin (OD04237- 
02) 


10.5 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


10.1 


Liver Tissue 6005-N 


0.0 


Liver Margin (ODO4310) 


8.7 


Normal Bladder 


42.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


5.8 


Lung Margin (Op04321) 


25.0 


Bladder Cancer 


65.1 


Normal Kidney 


100.0 


Bladder Cancer 
(OD04718-01) 


5.6 


Kidney Ca, Nuclear grade 
2 (OD04338) 


52.1 


D iaUilcr IN Ulllial 

Adjacent (OD04718- 
03) 


32.8 


Kidney Margin 
(OD04338) 


22.1 


Normal Ovary 


5.7 


Kidney Ca Nuclear grade 
1/2(OD04339) 


41.5 


Ovarian Cancer 


9.4 


Kidney Margin 
(OD04339) 


46.0 


Ovarian Cancer 
(OD04768-07) 


8.8 


Kidney Ca, Clear cell 
type(OD04340) 


27.0 


Ovary Margin 
(OD04768-08) 


S3 


Kidney Margin 
(OD04340) 




iNormai oiomacn 


30.6 


Kidney Ca, Nuclear grade 


9.1 


Gastric Cancer 


0.0 
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3 (OD04348) 




9060358 




Kddney Margin 
(OD04348) 


92.7 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


5.0 


Gastric Cancer 
9060395 


5.3 


Kidney Margin 
(OD04622-03) 


2.0 


Stomach Margin 
9060394 


3.1 


BCidney Cancer 
(OD04450-01) 


10.9 


Gastric Cancer 
9060397 


4.7 


Kidney Margin 
(OD04450-03) 


17.6 


Stomach ^togin 
9060396 


0.0 


Kidney Cancer 8120607 


0.8 


Gastric Canc» 
064005 


11.3 



Table 23 . Panel 4. in 



Tissue Name 


Rel. Exp.(%) 
Agl533,Run 
223794696 


Tissue Name 


ReL Exp.(%) 
Agl533, Run 
223794696 


Secondary Thl act 


0.0 


HUVECIL-lbeta 


11.8 


Secondary Th2 act 


20.4 


HUVECIFN gamma 


11.5 


Secondary Trl act 


13.1 


HUVEC TNF alpha + IFN 

gamma 


4.0 


Secondary Thl rest 


25.3 


HUVEC TNF alpha + IL4 


18.7 


Secondary Th2 rest 


8.0 


HUVEC IL-11 


29.1 


SecoTidsirv Trl rpcf 




Lung Microvascular EC 
none 


83.5 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


14 0 


Primary Tb2 act 


25.0 


Microvascular Dermal EC 
none 


8.5 


Primary Trl act 


7.9 


Microsvasular Dermal EC 
TNFalpha+IL-lbeta 


0.0 


Primary Thl rest 


14.5 


Bronchial epithelium 
TNFalpha + ILlbeta 


15.2 


Primary Th2 rest 


4.3 


Small airway epithelium 

none 


0.0 


Primary Trl rest 


20.7 


Small airway epithelimn 
TNFalpha + BL-lbeta 


20.9 


CD45RACD4 
lymphocyte act 


21.2 


Coronery artery SMC rest 


0.0 


CD45RO CD4 

lymphocyte act 


65.5 


Coronary artory SMC 
TNFalpha + IL-lbeta 


0.0 


CD8 lymphocyte act 


25.9 


Astrocytes rest 


20.3 


Secondary CDS 
lymphocyte rest 


19.6 


Astrocytes TNFalpha + 
IL-lbeta 


10.3 
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Secondary CDS 
lymphocyte act 


4.5 


KU-812 (Basophil) rest 


10.9 


CD4 lynqphocyte none 


53.2 


KU-812(BasophU) 
PMAAonomycin 


34,2 


2ryThl/Th2/Trl anti- 
CD95CH11 


19.2 


CCD1106 (Keratinocytes) 

none 


0.0 


LfAK cells rest 


22 1 


CCD1106 (Keratinocytes) 
TNFalpha+IL-lbeta 


O.J 


LAK cells IL-2 


51.1 


Liver cirrhosis 


26.6 


LAK cells IL-2+IL-12 


3.1 


NCI-H292none 


19.9 


LAK cells IL-2+IFN 
gamma 








LAK cells IL-2+E^18 


14.6 


NCI-H292IL-9 


29.3 


LAK cells 
PMA/ionomydn 


0 0 




iO.Z 


NK Cells IL-2 rest 


38.7 


Na"H292 IFN gamma 


44.1 


Two Way MLR 3 day 


61.6 


HPAECnone 


8.5 


Two Wav MLR 5 dav 


35 6 


HP AEC TNF alpha + IL- 1 
beta 


in 7 


Two Way MLR 7 day 


9.9 


Lung fibroblast none 


60.7 


PBMC rest 


26 2 


Lung fibroblast TNF alpha 
+ 11^1 beta 


*H/.0 


PBMC PWM 


3.6 


Lung fibroblast IL-4 


8.8 


PBMCPHA-L 


4.5 


Lung fibroblast IL-9 


21.3 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-13 


4.8 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IFN 

gamma 


4.6 


B lymphocytes PWM 


5.1 


Dermal fibroblast 
CCD1070rest 


0.0 


B lymphocytes CD40L 
andIL-4 


17.0 


Dermal fibroblast 
CCD1070 TNF alpha 


20.0 


EOL-l dbcAMP 


10.9 


Dermal fibroblast 
CCD1070IL-lbeta 


4.0 


EOL-1 dbcAMP 
PMA/ionomycin 


00 


DCTtnal fibroblast IFN 
gamma 




Dendritic cells none 


4.1 


Dermal fibroblast IL-4 


26.6 


Dendritic cells LPS 


ll.l 


Dermal Fibroblasts rest 


10.4 


Dendritic cells anti- 
CD40 


14 8 




in A 


Monocytes rest 


10.7 


Neutrophils rest 


21.3 


Monocytes LPS 


16.4 


Colon 


0.0 


Macrophages rest 


18.6 


Lung 


4.2 


jyiacropnages JLPo 


8.0 


Thymus 


100.0 


HUVEC none 


5.4 


Kidney 


81.8 
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HUVEC Starved 



2.6 



2^1e24. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2269,Run 
151751515 


Tissue Name 


Rel Etd(%^ 
Ag2269,Run 
151751515 


Secondary Thl act 


5.0 


HUVECIL-lbeta 


1.2 


Secondary Th2 act 


6.5 


HUVEC BFN gamma 


10.2 


Secondary Trl act 


2.3 


HUVEC TNF alpha + IFN 

gamma 


1.9 


Secondary Thl rest 


3.5 


HUVEC TNF alpha + IL4 j 


1.2 


Secondary Th2 rest 


12.1 


HUVECIL-11 


Q7 


Secondary Trl rest 


12.3 


Lmg Microvascular EC 
none 


17.7 


Primary Thl act 


3.8 


Lmig Microvascular EC 
TNFalnha + OL-lbeta 


9.9 


Primary Th2 act 


6.7 


Microvascular Dermal EC 
none 


1.3 


Primary Trl act 


4.9 


Microsvasular Dermal EC 
TNFaloha + IL-lbeta 

A 1 ^ Ilia ■ M %J A, VWw^v 


0.0 


Primary Thl rest 


56.6 


Bronchial epithelium 
TNFalnha + ILlbeta 


0.0 


Primary Th2 rest 


11.0 


Small airway q>ifhelium 
none 


1.2 


Primary Trl rest 


8.9 


Small aiTwav enifheHnTn 
TNFalpha + IL-lbeta 


27.5 


CD45RACD4 

lymphocyte act 


5.3 


Coronery artery SMC rest 


3.9 


CD45ROCX)4 
lymphocyte act 


21.8 


Coronerv arterv SMd 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


5.3 


Astrocytes rest 


3 3 


Secondary CDS 
lymphocyte rest 


7.6 


Astrocytes TNFalpha + 
IL-lbeta 


5.4 


Secondary CDS 
lymphocyte act 


0.8 


KU-812 (Basophil) rest 


14.1 


CD4 lymphocyte none 


22.5 


KU-812 (Basophil) 
PMA/ionomycin 


25.7 


2ryThl/Th2/Trl anti- 
CD95 CHll 


4.8 


CCD1106 (ECeratinocytes) 

none 


0.0 


LAK. cells rest 


25.3 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


1.3 


LAK cells IL-2 


17-9 


Liver cirrhosis 


10.6 


LAKceUsIL-2+IL-12 


9.9 


Lupus kidney 


11.0 


LAK cells IL-2+1FN 
gamma 


40.9 


NCI-H292 none 


18.3 
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LAKceUsIL-2+IL-18 


21.2 


1NCI-H292IL-4 


28.1 


LAK cells 
PMA/ionomycin 


4.0 




srCI-H292]L-9 




NK Cells JL-2 rest 


15.8 


|NCI-H292IL-13 


12.4 


Two Way MLR 3 day 


35.6 


|NCI-H292IFN gamma 


23.3 


Two Way MLR 5 day 


3.6 


[HPAECnone 


6.0 


Two Way MLR 7 day 


5.5 


IHPAEC TNF alpha + IL-1 
jbeta 




PBMCrest 


7.1 


|Lung fibroblast none 


15.9 


PBMC PWM 


13.1 




Lmig fibroblast TNF alpha 
m^lbeta 


A O 


PBMCPHA-L 


1.6 


jLung fibroblast IL-4 


17.0 


Ramos (B cell) none 


2.8 


{Lung fibroblast IL-9 


7.3 


Ramos (B cell) 
ionomycin 


2.8 




Lung fibroblast IL-13 


15.9 


Blyn^hocytesPWM 


7.9 


{Lung fibroblast IFN 
gamma 


10.0 


B lynq)hocytes CD40L 
aDdIL-4 


7.1 


iDennal fibroblast 
|cCD1070rest 


2.6 


EOI^l dbcAMP 


5.1 




Dermal fibroblast 
CCD1070 TNF alpha 


6.0 


EOL-I dbcAMP 
PMMonomycin 


1.4 


{Dermal fibroblast 
{CCD1070 IL-1 beta 


2.6 


Dendritic cells none 


.1.9 




Dermal fibroblast IFN 
gamma 


J.J 


Dendritic cells LPS 


9.1 




Dermal fibroblast IL-4 


6.7 


Dendritic cells anti- 
CD40 


0.0 




IBDCoUtis2 




Monocytes rest 


5.5 


{IBD Crohn's 


0.0 


Monocytes LPS 


5.3 


{Colon 


33.2 


Macrophages rest 


1.7 




Lung 


19.1 


Macrophages LPS 


1.2 


Thymus 


52.1 


HUVBCnone 


10.1 


Kidney 


100.0 


HUVEC starved 


5.0 







CNS_iieurodegeneratioii_vl.O Summary: Agl533 The GPCRla and GPCRlb genes show 
widespread e;q)ression across all regions of the brain, with highest expression in the parietal 
cortex of a control patient (CT=33.5). The GPCRla and GPCRl gmes appear to be 
upregulated in the temporal cortex of patients with Alzheimer's disease. The temporal cortex is 
5 a region which shows severe degeneration in Alzheimer's disease, suggesting the expression of 
these genes may play a role in the pathogenesis of this disease. Therapeutic modulation of the 
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GPCRla and GPCRlb genes or treatment with an antagonist to the receptor may be of benefit 
in treating Alzheimer's disease or dementia. 



General screening panel vl>4 Summary: Ag2269 Highest expression of the GPCRla and 
GPCRlb genes is detected in the squamous cell carcinoma cell line SCC-4 (CT=28.3). 
Significant expression is also seen in cell lines derived fix)m limg and ovarian cancer. Thus, 
expression of these genes could be used to differentiate between these cell lines and other 
samples in this panel. Furthemiore, therapeutic modulation of the expression or fimction of the 
protein encoded by the GPCRla and GPCRlb genes could be usefiil in the treatment of lung, 
ovarian or squamous cell carcinoma. 

Among tissues with metabolic fimction, the GPCRla and GFOEllb genes are 
moderately expressed (CT values = 32-33) in adipose, adult and fetal heart, fetal skeletal 
muscle, adrenal and pancreas. Thus, these gene products may be a small molecule drug target 
for the treatment of metabolic disease, including obesity and Types 1 and 2 diabetes. 

The GPCRla and GPCRlb genes are expressed at low levels in the fetal brain and 
moderate levels in the spinal cord. The encoded proteins are homologous to the GPCR family 
of receptors. Several neurotransmitter receptors are GPCRs, including the dopamine receptor 
fiimily, the serotonin receptor family, the GABAB receptor, muscarinic acetylcholine 
recq>tors, and others; thus this GPCR may represent a novel neurotransmitter receptor. 
Targeting various neurotransmitter recq>tors (dopamine, serotonin) has proven to be an 
effective therapy in psychiatric illnesses such as schizophrenia, bipolar disorder and 
depression. Therapeutic modulation of these genes or their protein products may be beneficial 
in one or more of these diseases, as may blockade of the receptor coded for by these genes. 
Levels of the GPCRla and GPCRlb genes are considerably higher, however, in areas outside 
of the CCTitral nervous system (such as kidney and fetal lung), sugg^ting the possibility of a 
wider role in intercellular signaling. 

General screening janel vl^ Summary: Agl533/Ag2269 Two runs with two different 
probes and primers show highest expression in the fetal lung and kidney (CTs=30). Significant 
levels of expression are also detected in adult kidney and lung. This expression profile 
suggests that tiie GPCRla and GPCRlb gene products may be involved in the normal 
homeostasis of these organs. Therefore, tiierapeutic modulation of the expression or fimction 
of these genes may be effective in the treatment of diseases of these organs including diabetes, 
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polycystic kidney disease, systemic lupus erythematosus, asthma, emph^^ema, and acute 
respiratory distr^s syndrome (ARDS). 

The GPCRla and GPCRlb genes are also moderately expressed in a a variety of 
metabolic tissues including adipose, adult and fetal heart, adult and fetal skeletal muscle, 
adrenal, pituitary, thyroid and pancreas* Thus, these gene products may be a small molecule 
drag target for the treatment of metabolic disease, including obesity and Types 1 and 2 
diabetes. Furthermore, this gene is diflferentially e3q)ressed in adult (CT value = 38) versus 
fetal liver (CT values = 33-34), and may be used to differentiate between the adult and fetal 
phenotype in this tissue. 

There is moderate expression in some tissues of the central nervous system, including 
the fetal brain and tiie spinal cord. Please see Panel General_screeningj>aneljvl.4 Summary 
for discjission of potential utility in the central nervous system. 

There is also significant expression of the GPCRla and GPCRlb geaes in a cell lines 
derived fiom ovarian cancer and gastric cancer. Please see Panel 1,2 for discussion of utility of 
this gene in the context of this expression profile. 

Panel 1.2 Summary: Agl533 The expression of the GPCRla and GPCRlb genes is highest 
in a sample derived fix)m an ovarian cancer cell line (CT=29. 1). Interestingly, this cell hne was 
dmved from a unique form of ovarian cancer, ascites. In addition, there appears to be 
substantial expression of this gene in samples derived from other ovarian cancer cell lines as 
well as normal bladder tissue, normal kidney tissue and a cell lined derived fiiom a gastric 
cancer. Thus, the expression of these genes in these tissues could be used to distinguish these 
samples from other samples in flie panel. Additionally, the expression of the GPCRla and 
GPCRlb genes could be used to distingush ascites daived samples from other samples in the 
panel. Furthermore, therapeutic modulation of this gene, through the use of small molecule 
drags, antibodies or protein therapeutics might be of benefit in the treatment of ovarian cancer. 

The GPCRla and GPCRlb genes are also expressed at moderate levels in a variety of 
metabolic tissues including adult and fetal liver, adult and fetal heart, skeletal muscle, adrmal 
and pancreas. This widespread expression suggests that the protein encoded by these genes 
could be usefiil in the treatment of metabolic diseases, mcluding obesity and diabetes. 
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Panel 2D Summary: Agl533 The expression of the GPCRla and GPCRlb genes appears to 
be highest in a sample derived from normal kidney tissue (CT=31.9). In addition, there is 
substantial expression in samples derived from other samples of normal kidney tissue adjacent 
to malignant kidney. Moreover, there also appears to be expression associated with tissues, 
5 normal or malignant, derived from uterus, prostate, breast, bladder and thyroid Thus, the 

expression of these genes could be used to distinguish samples derived from fliese tissue types 
when conq)ared to other samples in the panel Further, flierg^eutic modulation of these genes, 
or gene products, through the use of small molecule drugs, antibodies or protein therapeutics 
might be of braefit in the treatment of cancers of the above listed tissues. 

10 Panel 4.1D Summary: Agl533: These transcripts is expressed on most tissues in panel 4. ID 
regardless of treatment, with highest expression in the thymus (CT=32.8). These transcripts 
encodes a GPCR-like molecule with potential signaling activity and may important in 
maintaining normal cellular functions in a number of tissues. Therapies designed with the 
protein encoded for by these transcripts could be important in regulating cellular viability or 

15 function. 

Panel 4D Summary: Ag2269 These transcripts are expressed on most tissues in panel 4D 
regardless of treatment, with highest expression in the kidney (CT=3L3). These transcripts 
encode a GPCR-like molecule with potential signaling activity and may important in 
maintaining normal cellular ftmctions in a number of tissues. Therapies designed with the 
20 proteins encoded for by these transcripts could be important in regulating cellular viability or 
function 

GPCRlc 

Expression of the GPCRlc gene (also referred to as CG55798-04) was assessed using 
the primer-probe sets Agl533, Ag2617 and Ag2862, described in Tables 25, 26 and 27. 
25 Results of the RTQ-PCR runs are shown in Tables 28, 29, 30, 3 1, 32, 33 and 34. 

Table 25. Probe Name Agl533 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 * -accatcatcaagagtgctatgg-3 ' 


22 


431 


125 


Probe 


TET-5 • -tcctttcgaagcttctgcatcatcct-3 ' -TAMEW^ 


26 


458 


126 


Reverse 


5 • -aggcatgtcagcaagaatacat-3 ' 


22 


489 


127 
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Primers 


Sequences 


Length 


Start Position 


SEQ 
ID NO: 


Forward 


5 • -ccatggcatttgatcactatgt-3 ' 


22 


363 


128 


Probe 


TET-5 • -tgagatataccaccatcttgactccca-3 ' -TAMRA 


27 


402 


129 


Reverse 


5 • -ccatagcactcttgatgatggt-3 ' 


22 


431 


130 



Table 27 . Probe Name Ag2862 



Primers 


Sequences 


Length 


Start Position 


SEQ 
roNO: 


Forward 


5 ' -ccatggcatttgatcactatgt-3 ' 


22 


363 


131 


Probe 


TET-5 • -tgagatataccaccatcttgactccca-3 • -TAMRA 


27 


402 


132 


Reverse 


5 • -ccatagcactcttgatgatggt-3 ' 


22 


431 


133 



Table 28 . CNSjaeurodegeneration_vl.O 



Tissue Name 


ReLExp.(%)Agl533, 
Run 225432469 


Tissue Name 


ReLExp.(%)Agl533, 
Run 225432469 


AD 1 Hippo 


36.6 


Control (Path) 3 
Temporal Ctx 


16.5 


AD 2 Hippo 


11.6 


Control (Path) 4 
Temporal Ctx 


42.9 


AD 3 Hippo 


50.7 


AD 1 Occipital Ctx 


39.2 


AD 4 Hippo 


75.3 


AD 2 Occipital Ctx 
(NGssing) 


0.0 


AD 5 Hippo 


20.4 


AD 3 Occipital Ctx 


25.9 


AD 6 Hippo 


69.3 


AD 4 Occipital Ctx 


82.9 


Control 2 Hippo 


22.5 


AD 5 Occipital Ctx 


11.0 


Control 4 I£ppo 


53.2 


AD 5 Occipital Ctx 


7.1 


Control (Path) 3 
Hippo 


29.7 


Control 1 Occipital 
Ctx 


11.9 


AD 1 Temporal Ctx 


96.6 


Control 2 Occipital 
Ctx 


29.1 


AD 2 Temporal Ctx 


34.6 


Control 3 Occq)ital 
Ctx 


41.2 


AD3Ten5)oralCtx 


54.3 


Control 4 Occipital 
Ctx 


11.9 


AD 4 Temporal Ctx 


68.3 


Control (Path) 1 
Occipital Ctx 


23.3 


AD 5 Ihf Teaxqporal 
Ctx 


90.8 


Control (Path) 2 
Occipital Ctx 


14.3 


AD 5 Sup Temporal 
Ctx 


53.2 ' 


Control (Path) 3 
Occipital Ctx 


35.1 
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AD 6 liif Temporal 
Ctx 


62.0 


Control (Path) 4 
Occipital Ctx 


30.8 


AD 6 Sup Temporal 
Ctx 


55.5 


Control 1 Parietal 
Ctx 


18.2 


Control 1 Temporal 
Ctx 


5.3 


Control 2 Parietal 
Ctx 


69.3 


Control 2 Ten:q)oral 
Ctx 


19.6 


Control 3 Parietal 
Ctx 


6.3 


Control 3 Temporal 
Ctx 


38.7 


Control (Path) 1 
Parietal Ctx 


33.9 


Control 3 Temporal 
Ctx 


17.0 


Control (Path) 2 
Parietal Ctx 


18.4 


Control (Path) 1 
Temporal Ctx 


29.1 


Control (Path) 3 
Parietal Ctx 


26.8 


Control (Path) 2 
Temporal Ctx 


23.7 


Control (Path) 4 
Parietal Ctx 


100.0 



Table 29. General screening panel vl. 5 



Tissue Name 


Rel.Exp.(%)Agl533, 


Tissue Name 


ReLExp.(%)Agl533, 
Ron 228632846 


Adipose 


12.9 


Renal ca. TK-10 


• 2.4 


Melanoma* 
Hs688(A).T 


1.5 


Bladder 


43.8 


Melanoma* 
Hs688(B).T 


0.4 


Gastric ca. (liver met) 
NCI-N87 


54.7 


Melanoma* M14 


0.0 


Gastric ca KATO m 


0.4 


Melanoma* 
LOXIMVI 


0.5 


Colon ca.SW-948 


0.0 


Melanoma* SK- 
MEL-5 


0.3 


Colon ca.SW480 


0.0 


Squamous cell 
carcinoma SCC-4 


0.0 


Colon ca.*(SW480. 
met) SW620 


0.0 


Testis Pool 


15.1 


Colon ca.HT29 


0.0 


Prostate ca.* (bone 
met)PC-3 


1.9 


Colon ca.HCT-1 16 


2.8 


Prostate Pool 


23.7 


Colon ca.CaCo-2 


0.7 


Placenta 


2.9 


Colon cancer tissue 


1.5 


Uterus Pool 


11.5 


Colon ca.SWl 116 


0.3 


Ovarian ca, 
OVCAR-3 


25.5 


Colon ca. Colo-205 


0.0 


Ovarian ca. SK-OV- 

3 


87.7 


Colon ca. SW-48 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


Colon Pool 


37.4 


Ovarian ca. 


10.1 


Small Intestine Pool 


43.5 



184 



wo 02/46229 



PCT/USOl/46530 



OVCAR-5 








Ovarian ca.IGROV- 
1 




StomacliPool 


27.4 


Ovarian ca. 
OVCAR-8 


iA 


Bone Marrow Pool 




Ovary 


222 


Fetal Heart 


57.0 


Breast ca. MCF-7 


0.0 


Heart Pool 


12.2 


Breast ca. MD A- 
MB-231 


1.5 


LyDOipn Node Pool 


66.9 


Breast ca. BT 549 


1.4 


Fetal Skeletal Muscle 


11.4 


Breast ca. T47D 


0.8 


Skeletal Muscle Pool 


7.5 


Breast ca. MDA-N ; 


0.7 


Spleen Pool 


21.3 


Breast Pool 


59.5 


Thymus Pool 


38.7 


Trachea 


19.1 


CNS cancer (glio/astro) 
U87-MG 


1.6 


Limg 


27.2 


CNS cancer (glio/astro) 
U-118-MG 


1.5 


Fetal Lung 


100.0 


CNS cancer 
(neuro^net) SK-N-AS 


0.0 


Limgca.Na-N417 


0.0 


CNS cancer (astro) SF- 
539 


1.1 


Lung ca. LX-1 


0.4 


CNS cancer (astro) 
SNB.75 


4.5 


Lungca.Na-H146 


4.7 


CNS cancer (glio) 
SNB.19 


1.1 


T liner QTTP HI 


U.U 


CNS cancer (glio) SF- 
295 


20.6 


Lung ca. A549 


2.9 


Brain (Amygdala) Pool 


2.1 


Lungca,NCI-H526 


0.0 


Brain (cerebellum) 


0.9 


Lungca,NCI-H23 


6.7 


Brain (fetal) 


7.9 


T ^\t^CT no XTPT WA^H 
l^UIlg Cd- rN^X-Xl'fOU 




Brain (Hippocampus) 
Pool 


1.6 


Lung ca. HOP-62 


8.4 


Cerebral Cortex Pool 


2.6 






Brain (Substantia nigra) 
Pool 


2.0 


Liver 


0.4 


Brain (Thalamus) Pool 


2.5 


Fetal Liver 


8.7 


Brain (whole) 


3.8 


Liver ca. HepG2 


0.7 


Spinal Cord Pool 


5.0 


BCidney Pool j 


67.8 


Adrenal Gland 


11.0 


Fetal Kidney 


94.6 


Pituitary gland Pool 


5.3 


Renal ca. 786-0 


1.2 


Salivary Gland 


1.7 


Renal ca.A498 


1.8 


Thyroid (female) 


2.5 


Renalca.ACHN 


3.6 


Pancreatic ca. CAPAN2 


4.7 


Renal ca.UO-31 


5.8 


Pancreas Pool 


39.8 
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Tissue Name 


Rel.Exp.(%)Agl533, 
Run 142223910 


Tissue Name 


Rel.Exp.(%)Agl533, 
Ron 142223910 


Endothelial cells 


4.4 


Renal ca. 786-0 


1.8 


Heart (Fetal) 


3.9 


Renal ca. A498 


7.5 


Pancreas 


4.8 


Renal ca. RXF 393 


1.8 


Pancreatic ca. CAPAN 
2 


1.1 


Renal ca. ACHN 


5 0 


Adrenal Gland 


20.9 


Renal ca. UO-31 


9.0 


Thyroid 


1.1 


Renal ca. TK-10 


2.3 


Salivary gland 


52.1 


Liver 


9.8 


Pituitary gland 


0.7 


liver (fetal) 


6.0 


Brain(fetal) 


0.7 


Liver ca. 

(hepatoblast) HepG2 


1.0 


Brain (whole) 


0.0 


Lung 


1.5 


Brain (amygdala) 


1.0 


Lung (fetal) 


2.9 


Brain (cerebellum) 


■ 0.3 


Lung ca. (small cell) 
LX-1 


0.2 


Brain (hippocampus) 


6.3 


Lung ca. (small cell) 
NCI-H69 


5.2 


Brain (thalamus) 


1.9 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Cerebral Cortex 


9.2 


Lung ca. (large 
cell)NCI-H460 


2.8 


Spinal cord 


2.9 


Lung ca. (non-sm. 
cell)A549 


5.1 


GUo/astroU87-MG 


1.6 


Limg ca. (non-s.cell) 
NCI-H23 


10.2 


GUo/astroU-118-MG 


1.1 


Lung ca. (non-s.cell) 
HOP-62 


28.3 


astrocytoma SW1783 


1.2 


Lung ca. (non-sxl) 
NCI-H522 


2.0 


Neuro** met SK-N-AJ? 




Lung ca. (squam.) 
SW900 


3,6 


astmrvtmnji Sl'P-S'^Q 


7 A 


Limg ca. (squam.) 
NCI-H596 


0.7 


astrocytoma SNB-75 


1.6 


Mammary gland 


3.4 


glioma SNB-19 


8.1 


Breast ca.* (pLeQ 
MCF-7 


L3 


glioma U251 


5.9 


Breast ca.* (pLef) 
MDA-MB-231 




glioma SF-295 


12.2 


Breast ca.* (pi. ef) 

T47D ! 


12.8 


Heart 


15.3 


Breast ca. BT-549 


2.9 
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Skeletal Muscle 


4.9 


Breast ca.MDA-N ' 


0.8 


Bone marrow 


4.4 


Ovary 


9.3 


Thymus 


0.8 


Ovarian ca. OVCAR- 
3 


42.0 


Spleen 


5.6 


Ovarian ca.OVCAR- 
4 


1.4 


Lymph node 


1.6 


Ovarian ca. OVCAR- 
5 


18.2 


Colorectal 


10.9 


Ovarian ca.OVCAR- 
8 


0.0 


Stomach 


3.2 


Ovarian ca.IGROV- 
1 


0.0 


oinaii inicsuiic 


/•o 


Ovarian ca. (ascites) 
SK-OV-3 


-f Ark A 

100.0 


Colon ca.SW480 


0.0 


Uterus 


6.5 


Colon ca.*SW620 
(SW480met) 




Placenta 


1 O 
l.O 


Colon ca.HT29 


0.9 


Prostate 


23.7 


i^ion Co. Jtiv^i-iio 


1 Q 
l.O 


Prostate ca.* (bone 
met) PC-3 


4.5 


Colon ca.CaCo-2 


1.5 


Testis 


2.7 


CCWelltoModDiff 
(OD03866) 


2.9 


Melanoma 
Hs688(A).T 


0.2 


Colon ca.HCC-2998 


11.6 


Melanoma* (met) 
Hs688(B).T 


0.9 


Gastric ca. (liver met) 
NCI-N87 


AA A 


Melanoma UAUC-oz 


4.3 


Bladder 


98.6 


Melanoma M14 


4.2 


Trachea 


1.5 


Melanoma LOX 

IMVI 


0.4 


ICidnev 


40 1 


Melanoma* (met) 
SK-MEL-5 


U.v 


Kidney (fetal) 


25.5 







Table 31. Panel 1.3D 



Tissue Name 


Rel.Exp.(%)Ag2617, 
Run 167644078 


Tissue Name 


ReLExp.(%)Ag2617, 
Run 167644078 


Liver adenocarcinoma 


2.3 


Kidney (fetal) 


15.0 


Pancreas 


2.2 


Renal ca. 786-0 


1.5 


Pancreatic ca. CAPAN 
2 


0.0 


Renal ca. A498 


3.1 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


1.5 


Renal ca.ACHN 


2.2 


Salivary gland 


3.2 


Renal ca. UO-31 


0.0 
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Pituitary gland 


6.1 


Renal caTK-10 


2.4 


pBrain (fetal) 


2.9 


Liver 


2.5 


Brain (whole) 


0.0 


Liver i fetal^ 


0 0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) Hei>G2 


0.0 


Brain (cerebellxim) 


0.0 


Lung 


2.6 


Brain (hippocampus) 

.... N * / 


3.2 


Luner f fetal^ 


4 0 


Brain (substantia nigra) 


2.3 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 

NCI-H69 


0.0 


Cerebral Cortex 


1.3 


Lung ca. (s.cell var.) 
SHP-77 


0.0 


Spinal cord 


3.4 


Lung ca. (large 
cell^NCI-H460 


0.0 . 


glio/astro U87-MG 


0.0 


Lung ca. (non-sm. 
cell^ A549 


0.0 


glio/astro U-118-MG 


1.5 


Lung ca. (non-s.cell) 
NCI-H23 


4.7 


astrocytoma SW1783 


2.0 


Lung ca. (non-s.cell) 
HOP-62 


2.1 


Neuro*;metSK-N-AS 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


6.3 


Lung ca, (squam.) 
SW 900 


3.0 


astrocytoma SNB-75 


1.4 


NCI-H596 


0.0 


gUomaSNB-19 


2.5 




J.J 


glioma U251 


16.6 


Breast ca.* (pLef) 
MCF-7 


0.0 


glioma SF-295 


12.5 


Breast ca.* ^Lef) 
MDA-MB-231 


0.0 


Heart (Fetal) 


0.0 


Breast ca.* /nl eft 
T47D 


1.4 


Heart 


2.1 


Breast ca BT-549 


1.3 


Skeletal muscle (Fetal) 


3.1 


Breast ca MDA-N 


1.7 


Skeletal muscle 


0.0 


Ovary 




Bone marrow 


1.9 


Ovarian ca OVCAR- 
3 


9.2 


Thymus 


4.1 


Ovarian ca OVCAR- 
4 


0.0 


Spleen 


1.6 


Ovarian ca OVCAR- 
5 


9.2 


Lymph node 


7.1 


Ovarian ca OVCAR- 
S 


5.1 
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Colorectal 


3.8 

. . . , 


Ovarian ca.IGROV- 
1 


0.0 


Stomach 


0.0 


Ovarian ca. (ascites) 
SK-OV-3 


100.0 


Small intestine 


1.4 


Uterus 


5.1 


Colon ca.SW480 


1.5 


Placenta 


0.0 


Colon ca.*SW620 
(SW480 met) 


0.0 


Prostate 


4.5 


Colon ca. HT29 


1.0 


Prostate ca.* (bone 
met) PC-3 


1.0 


Colon ca.HCT-116 


0.0 


Testis 


5.4 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs688(A).T 


0.0 


CCWelltoModDiff 
(0DO3866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.9 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca. (liver met) 
NCI-N87 


12.7 


Melanoma M14 


0.0 


Bladder 


16.4 


Melanoma LOX 
IMVI 


0.0 


iracnea 


A 1 

4.1 


Melanoma* (met) 
SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


12.3 



Table 32. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl533, Ron 
145165498 


Tissue Name 


ReL£xp.(%) 
Agl533, Run 
145165498 


Normal Colon 


48.0 


Kidney MargiQ 
8120608 


6.1 


CCWeUtoModDifif 
(OD03866) 


5.6 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


4.6 


Kidney Margin 
8120614 


6.9 


CC Gr.2 rectosigmoid 
(0DO3868) 


3.5 


Kidn^ Cancer 
9010320 


10.2 


CC Margin (OD03868) 


1.0 


Kidney Margin 
9010321 


15.7 


CCModDifif(ODO3920) 


4.4 


Normal UtCTUs 


36.3 


CC Margin (ODO3920) 


6.6 


Uterine Cancer 
064011 


45.7 


CC Gr.2 ascend colon 
(OD03921) 


1.6 


Normal Thyroid 


8.1 


CC Margin (0D03921) 


6.1 


Thyroid Cancer 


7.7 


CC from Partial 


0.0 


Thyroid Cancer 


27.0 
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Hepatectomy (ODO4309) 
Mets 




A302152 




Liver Marg^i (ODO4309) 


4.8 


Thyroid Margin 
A302153 


29.5 


Colon mets to lung 
(OD04451-01) 


4.3 


Normal Breast 


40.9 


Lung Margin (OD04451- 
02) 


1.2 


Breast Cancer 


3.5 


Normal Prostate o54o-l 


26.1 


Breast Cancer 
(OD04590-01) 


18.9 


Prostate Cancer 
(OD04410) 


64.2 


Breast Cancer Mets 
(OD04590-03) 


34.6 


Prostate Margin 
(OD04410) 


43.8 


Breast Cancer 
Metastasis 


19.3 


Prostate Cancer 
(OD04720-01) 


42.0 


Breast Cancer 


21.2 


Prostate Margin 
(OD04720-02) 


34.2 


Breast Cancer 


35.1 


Normal Lung 


31.9 


Breast Cancer 
9100266 


7.7 


Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


2.9 


Muscle Margin 
^D04286) 


1.9 


Breast Cancer 
A209073 


14.8 


Limg Malignant Cancer 
(OD03126) 


13.1 


Breast Margin 
A2090734 


23.3 


Lung Margin (OD03126) 


26.8 


Normal liver 


21.9 


Lung Cancer (OD04404) 


5.4 


Liver Cancer 


22.4 


Lung Margin (OD04404) 


37.9 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


2.9 


Liver Cancer 1026 


2.1 


Lung Margin (OD04565) 


9.3 


Liver Cancer 6004-T 


13.5 


Lung Cancer (OD04237- 
01) 


24.8 


Liver Tissue 6004-N 


5.9 


Lung Margin (OD04237- 
02) 


10.5 


Livor Cancer 6005-T 


0.0 


Ocular Mel Met to liver 
(ODO4310) 


10.1 


Liver Tissue 6005-N 


0.0 


Liver Margin (ODO4310) 


8.7 


Normal Bladder 


42.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


5.8 


Lung Margin (OD04321) 


25.0 


Bladder Cancer 


65.1 


iNoimai Jsidney 


100.0 


Bladder Cancer 
(OD04718-01) 


5.6 


Kidney Ca, Nuclear grade 
2 (OD04338) 


52.1 


Bladder Normal 

Adjacent (OD04718- ' 

03) 


32.8 
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Kidney Maigin 
(OD04338) 


22.1 


Normal Ovary 


5.7 


Kidney Ca Nuclear grade 
1/2(OD04339) 


41.5 


Ovarian Cancer 


9.4 


Kidney Margin 
(OD04339) 


46.0 


Ovarian Cancer 
(OD04768-07) 


8.8 


Kidney Ca, Clear cell 
type (OD04340) 


27.0 


Ovary Margin 
(OD04768-08) 


3.3 


Kidney Margin 
(OD04340) 


24.7 


Normal StQmach 


30.6 


Kidney Ca, Nuclear grade 
3(OD04348) 


9.1 


Gastric Cancer 
9060358 


0.0 


Kidney Margin 
(OD04348) 


92.7 


Stomach Margin 

9060359 


0.0 


Bvidney Cancer 
(OD04622-01) 


5.0 


Gastric Cancer 
9060395 


5.3 


Kidney Margin 
(OD04622-03) 


2.0 


Stomach Marg^ 
9060394 


3.1 


Kidney Cancer 
(OD04450-01) 


10.9 


Gastric Cancer 
9060397 


4.7 


Kidney Margin 
(OD04450-03) 


17.6 


Stomach Margin 

9060396 


0.0 


ICidney Cancer 8120607 


0.8 


Gastric Cancer 
064005 


11.3 



mie33. Panel 4.1D 



Tissue Name 


ReL Exp.(%) 
Agl533,Run 
223794696 


Tissue Name 


ReL Exp.(%) 
Agl533, Run 
223794696 


Secondary Thl act 


0.0 


HUVEC n^lbeta 


11.8 


Secondary Th2 act 


20.4 


HUVECIFN gamma 


11.5 


Secondary Trl act 


13.1 


HUVEC TNF a^>ha+ IFN 
gamma 


4.0 


Secondary Thl rest 


25.3 


HUVEC TNF a^ha + IL4 


18.7 


Second^ Th2 rest 


8.0 


HUVEC IL-11 


29.1 


Secondary Trl rest 


33.9 


Lung IVficrovascular EC 

none 


83.5 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha+H/-lbeta 


14.0 


Primary Th2 act 


25.0 


Microvascular Dermal EC 
none 


8.5 


Primary Trl act 


7.9 


Microsvasular Dermal EC 
TNFalpha + n^lbeta 


0.0 


Primary Thl rest 


14.5 


Bronchial epitheliiun 
TNFalpha + ILlbeta 


15.2 
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PiimaiyTh2rest 


4.3 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


20.7 


Small airway epithelium 
TNFalpha + IL-lbeta 


20.9 


CD45IIACD4 
lya:q>hocyte act 


21.2 


Coronery artery SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


65.5 


Coronery artery SMC 
TNFalpha + n^lbeta 




CDS lymphocyte act 


25.9 


Astrocytes rest 


20.3 


Secondary CDS 
lymphocyte rest 


19.6 


Astrocytes TNFalpha + 
IL-lbeta 


10.3 


Secondary CDS 
lymphocyte act 


4.5 


KU-812 (Basophil) rest 


10.9 


CD4 lymphocyte none 


53.2 


KU-812 (Basophil) 
PMA/ionomycin 


34.2 


2ryThl/rh2/Trl anti- 
CD95 CHU 


19.2 


CCDl 106 (Keratinocytes) 

none 


0.0 


LAK cells rest 


22.1 


CCD1106 (Keratinocytes) 
TNFalpha + Il^lbeta 




LAK cells 11^2 


51.1 j 


Liver cirrhosis 


26.6 


LAK cells IL-2+IL-12 


3.1 1 


NCI-H292none 


19.9 


LAK cells IL-2+IFN 
gamma 


24.0. 1 


NCI-H292 IL-4 




jLAK cells IL-2+IL-18 


14.6 1 


NCI-H292IL-9 


29.3 


LAK cells 
PMA/ionomycm 


0.0 1 


Na-H292IL-13 


lO.Z 


JNK Cells IL-2 rest 


38.7 INCI-H292IFN gamma 


44.1 


Two Way MLR 3 day 


61.6 iHPAECnone 


8.5 


Two Way MLR 5 day 


35.6 


HPAEC TNF alpha + IL-1 
t)eta 


lU-/ 


jTwo Way MLR 7 day 


9.9 \ 


Lung fibroblast none 


60.7 


PBMCiest 


2^2 iLung fibroblast TNF alpha 
l+IL-lbeta 


4u.O 


FdMC PWM 


3.6 jLung fibroblast IL-4 


8.8 


r oMC r HA-L 


4.5 jLung fibroblast IL-9 


21.3 


Ramos (B cell) none 


0.0 [Lung fibroblast IL-1 3 


4.8 


Ramos (B cell) 
ionomycin 


Q Q Lung fibroblast IFN 
jgamma 


4.6 


B lymphocytes PWM 


r 1 iDeimal fibroblast 
|CCD1070iest 


0.0 


B lymphocytes CD40L 
andIL-4 


, <, ^ iDennal fibroblast 

|CCD1070 TNF alpha 


20.0 


EOL-1 dbcAMP 


, Q g iDermal fibroblast 
|CCD1070 IL-1 beta 


4.0 


|E0L-1 dbcAMP 


0.0 iDermal fibroblast IFN 


10.7 
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PMA/ionomycin 




gamma 




Dendritic cells none 


4.1 


Dermal fibroblast JL-4 


26.6 


Dendritic cells LPS 


17.7 


Deamal Fibroblasts rest 


10.4 


Dendritic cells anti- 
CD40 


14.8 


Neutrophils TNFa+LPS 


10,0 


Monocytes rest 


10.7 


Neutrophils rest 


21.3 


Monocytes LPS 


16.4 


Colon 


0.0 


Macrophages rest 


18.6 


Lung 


4.2 


Macrophages LPS 


8.0 


Thymus 


100.0 


HUVEC none 


5.4 


Kidney 


81.8 


HUVEC starved 


2.6 







1^634. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2862,Rim 


Tissue Name 


Rel. Exp.(%) 
Ag2862, Run 
164299494 


Secondary Thl act 


0.0 


HUVEC BL-lbeta 


0.0 


Secondary Th2 act 


10.9 


HUVEC IFN gamma 


42 


Secondary Trl act 


2.6 


HUVEC TNF alpha+ IFN 
gamma 


2.5 


Secondary Thl rest 


.4.5 


HUVEC TNF a]pha + IL4 


4.6 


Secondary Th2 rest 


13.8 


HUVEC IL-11 


2.4 


Secondary Trl rest 


98 


Lung Microvascular EC 
none 




Primary Thl act 


0.0 


Limg Microvascular EC 
TNFalpha+IL-lbeta 


13.2 


PriniaiyTh2act 


0.0 


Microvascular Dormal EC 

nunc 


11.7 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


4.3 


Primary Thl rest 


65.5 


Bronchial q)ithelium 
TNFalpha+ILlbeta 


9.7 


Primary Th2 rest 


24.0 


Small airway epithelimn 
none 


1.7 


Primary Trl rest 


6.8 


Small airway epithelium 
TNFalpha + IL-lbeta 


36.1 ^, 


CD45RACD4 
lymphocyte act 


.12.9 


Coronery artery SMC rest 


11.1 


CD45RO CD4 
lymphocyte act 


7.4 


Coronery artery SMC 
TNFalpha + IL-lbeta 


6.7 


CDS lymphocyte act 


0.0 


Astrocytes rest 


9.4 


Secondary CDS 
lymphocyte rest 


13.7 


Astrocytes TNFalpha + 
IL-lbeta 


8.0 


Secondary CDS 


0.0 


KU-812 (Basophil) rest 


5.9 
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lymphocyte act 








CD4 IvmDhocvte none 


70 1 


KU-812 (Basophil) 
PMA/ionomycin 


25.9 


2ryThl/Th2/rrl anti- 
CD95CH11 


Of) 9 


CCDl 106 (Keratinocytes) 
jnone 


6.5 


LAK cells rest 


20 7 


CCD1106 (Keratinocytes) 
|TNFalpha+IL-lbeta 


2.9 


LAK cells IL-2 


53.2 


[Liver cirrhosis 


17.8 


LAK cells 1L-2+IL-12 


27.4 


iLupus kidney 


13.9 


LAK cells IL-2+IFN 
gamma 




piCI-H292 none 


23.2 


LAK cells IL-2+ IL-18 


12.6 


|NCI-H292 IL-4 


28.3 


LAK cells 
PMA/ionomycin 


0 0 


pirCI-H292 IL-9 


24.1 


jNKCeUs IL-2 rest 


26.8 


pMCI-H292IL-13 


2.3 


Two Way MLR 3 day 


82.9 


^CI-H292IFN gamma 


24.1 


Two Way MLR 5 day 


12.1 


HPAEC none 


80 


Two Wav MLR 7 dav 


n 0 


pPAEC TNF alpha + IL-1 

^ta 


6.3 


PBMCrest 


8.9 


Lung fibroblast none 


99 


PBMCPWM 


174 


Limg fibroblast TNF alpha 
+ IL-Ibeta 


18.8 


PBMCPHA-L 


7.0 


Limg fibroblast IL-4 


11.7 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


18 7 


Ramos (B cell) 
ionomycin 




Lung fibroblast IL-13 


20.0 


B lymDhocvtes PWM 




Lung fibroblast IFN 

gamma 


17.3 


B lymphocytes CD40L 
andIL4 


19 0 


Dermal fibroblast 
CCD 1 070 rest 


3.0 


EOL-1 dbcAMP 


47 1 
4.7 1 


Dermal fibroblast 
CCD1070 TNF alpha 


9.9 


EOL-1 dbcAMP 
PMA/ionomycin 


V/.U j 


Dermal fibroblast 
CCD1070 IL-1 beta 


5.1 


Dendritic cells none 


i«o j 


Dermal fibroblast IFN 
gamma 


1.7 


Dendritic cells LPS 


2.8 j 


Dermal fibroblast IL-4 


24 5 


Dendritic cells anti- 
CD40 


n 0 1 

U.U j 


BD Colitis 2 


1.8 


Monocytes rest 


6.0 |]BD Crohn's 


2.1 


Monocytes LPS 


0.0 jcolon 


14.9 


Macrophages rest 


0.0 jLiing 


11.7 


Macrophages LPS 


. 11.9 iThymus 


82.9 


HUVEC none 


0.0 iKidney 


100.0 
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HUVEC Starved 



3.1 



CNSjiieurodegenenttion_vl.O Summary: Agl533 The GPCRlc gene shows 
widrapread e]q)Tession across all regions of the brain, with highest expression in the parietal 
cortex of a control patient (CT=33.5). This gene appears to be upregulated in the temporal 
cortex of patients with Alzheimer's disease. The temporal cortex is a region that shows severe 
degeneration in Alzheimer's disease, suggesting the expression of the GPCRlc gene may play 
a role in the pathogenesis of this disease. Ther^eutic modulation of lliis ^e or treatment 
with an anta^nist to the receptor may be of braefit in treating Alzheimer's disease or 
dem^entia. 

Ag2862 E:q)ression is low/undetected m aU samples in this panel (CT>35). (Data not 
shown.) 

General_screenmg^anel_vl^ Summary: AgI533 Highest expression in the fetal 
lung (CT=30). Significant levels of expression are also detected in adult lung This e>q)iession 
profile suggests that the GPCRlc gene product may be involved in the normal homeostasis of 
the lung. Therefore, tfaenq)eutic modulation of Ihe expression or fimction of the GPCRlc gene 
may be effective in the treatment of diseases of that ajffect the lung including asthma, 
emphysema, and acute respiratory distress syndrome (ARDS). 

The GPCRlc gene is also moderately expressed in a a variety of metabohc tissues 
including adipose, adult and fetal heart, adult and fetal skeletal muscle, adrenal, pituitary, 
thyroid and pancreas. Thus, the GPCRlc gene product may be a small molecule drag target for 
the treatment of metabolic disease, inchiding obesity and Types 1 and 2 diabetes. Furthermore, 
the GPCRlc gene is differmtially expressed in adult (CT value = 37) versus fetal liver (CT 
values = 33.5), and may be used to differentiate between the adult and fetal phenotype in this 
tissue. 

There is moderate ejqpression in some tissues of the central nervous s^tem, including 
the fetal brain and the spinal cord. Please see CNS_neurodegeneration_vl.O Summary for 
discussion of potential utility in the central nervous system. 

There is also significant e>q>ression of the GPCRlc gene in a cell lines derived fiom 
ovarian cancer and gastric cancer. Please see Panel 1.2 for discussion of utility of this gene in 
the context of this expression profile. 

Panel 1.2 Summary: Agl533 The expression of the GPCRlc gene is highest in a 
sample derived fiom an ovarian cancer ceU line (CT=29.1). Interestingly, this cell line was 
derived Sxtm a unique form of ovarian cancer, that being ascites. In addition, there appears to 
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be substantial expression of the GPCRlc gene in samples derived from other ovarian cancer 
cell lines as well as normal bladdo: tissue, normal kidney tissue and a cell lined derived from a 
gastric cancer. Thus, the expression of this gene in these tissues could be used to distinguish 
these samples firom other samples in the panel. Additionally, the expression of the GPCRlc 
gene could be used to distingush ascites derived samples from other samples in the panel. 
Furthermore, then^eutic modulation of this g«ie, through the use of small molecule drugs, 
antibodies or protein therapeutics might be of benefit in the treatment of ovarian cancer. 

Panel 13J> Summary: Ag261 7 Expression is exclusive to an ovarian cancer cell line 
(SK-OV-3)(CT=33.1). Expression in this cell line is also detected in Panel 1.2. Interestingly, 
liiis cell line was derived from a unique form of ovarian cancer, that being ascites. Thus, the 
expression of the GPCRlc gene could be used to distinguish samples derived from this cell 
line from other samples in the panel in addition to distingushing ascites from other samples in 
the panel. Moreover, therapeutic modulation of the GPCRlc gene, through the use of small 
molecule dmgs, antibodies or protein ther^eutics might be of benefit in the treatment of 
ovarian cancer. 

Panel 2D Summary: Agl533 The expression of the GPCRlc gene appears to be 
highest in a sample derived from normal kidney tissue (CT=31.9). In addition there is 
substantial expression in samples derived from other samples of normal kidney tissue adjacent 
to malignant kidney. Moreover, there also appears to be expression associated with tissues, 
normal or malignant, derived &om uterus, prostate, breast, bladder and thyroid. Thus, the 
expression of this gene could be used to distinguish samples derived from these tissue types 
when conq>ared to other samples in the panel. Further, thers5>eutic modulation of the GPCRlc 
gene, or gene product, throu^ the use of small molecule drugs, antibodies or protein 
ther^eutics might be of benefit in the treatment of cancers of the above listed tissues. 

Panel 4.1D Summary: Agl533 The GPCRlc transcript is expressed on most tissues 
in panel 4.1D regardless of treatment, with highest expression in the thymus(CT=32.8). This 
transcript encodes a GPCR-like molecule with potential signaling activity and may important 
in maintaining normal cellular ftmctions in a number of tissues. Therapies designed with the 
protein encoded for by fliis transcript could be important in regulating cellular viability or 
function. 

Panel 4D Summary: Ag2862 The GPCRlc transcript appears to be expressed 
in this panel regardless of treatment, with highest expression in the kidney 
(CT=33.2).This transcript encodes a GPCR-like molecule with potential signaling 
activity and may important in maintaining normal cellular fimctions in a number of 
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tissues. Therapies designed with the protein encoded for by tbis transcript could be 
important in regulating ceUular viability or fiinction. 

GPCR2 (GVCBla and GPCR2b) 

Expression of the GPCR2 genes (also referred to as CG50147-01 and variant 
ACOl 171 l_da2) was assessed using the primer-probe sets Ag2322. Ag2365 and Ag2350, 
described in Tables 35. 36 and 37. Results of the RTQ-PCR runs are shown in Tables 38,39 
and 40. 



Table 35 . Probe Name Ag2322 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


rorward 


5 ' -atcccactgtgcttcatgtatc-3 • 


22 


119 


134 


tTOoe 


TET 5' atcccgggcaactgcacaattctttt-3 ' -TAMRfl 


26 


149 


135 


Rcveise 


5 • -agtgagcgctctgttttaatga-3 • 


22 


177 


136 


Table 36 


. Probe Name Ag2365 






Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


iForward 


5 ' -atcccactgtgcttcatgtatc-3 • 


22 


119 


137 


jProbe 


TET-5 • -atcccgggcaactgcacaattctttt-3 • -TAMRA 


26 


149 


138 


[Revegrse 


5 ' -agtgagcgctctgttttaatga-3 • 


22 


177 


139 


Table 37. 


Probe Name Ag2350 






Primers 


Sequences 


Lengfli 


Start Position 


SEQID 
NO: 


Forward 


5 • -atcccactgtgcttcatgtatc-3 • 


22 


119 


140 


Probe 


rET-5 • -atcccgggcaactgcacaattctttt-3 ' -tamra 


26 


149 


141 


Reverse . 


5 ' -agtgagcgctctgttttaatga-3 • 


22 


177 


142 


Table 38. Panel 1.3D 









10 



Tissue Name 



Liver 

adenocarcinoma 



Pancreas 
Pancreatic ca. 



Ag2322, Run 
165627868 



0.0 

0.0 



Ag2350, Run j Tissue Name 
165974845 



0.0 



idney (fetal) 



0.0 



0.0 



enal ca. 786- 



0.0 



ReLExp.(%) 
Ag2322, Run 
165627868 



0.0 



0.0 



Renal ca. 



ReI.Exp.(%) 
Ag2350,Run 
165974845 



0.0 



0.0 



0.0 
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CAPAN2 






A498 






Adrenal gland 


0.0 


0.0 


Renal ca.RXF 
393 


0.0 


0.0 


Thyroid 


0.0 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Renal ca. UO- 
31 


0.0 


0.0 


Pituitarv ?1and 


0 0 




Renal ca.TK- 
10 


0.0 


0.0 


Brain (fetal) 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (whole) 


0.0 


0.0 


Liver (fetal) 


0.0 


0.0 


Brain (amygdala) 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain 

(cerebellum) 


o:o 


0.0 


Lung 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


0.0 


Lmig (fetal) 


0.0 


0.0 


x>ram ^suDSianua 
nigra) 


0.0 


0.0 


Lung ca. 
(small cell) 
LX-1 


0.0 


0.0 


Brain (thalamus) 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 i 


0.0 


31.2 


Cerebral Cortex 


0.0 


0.0 


Lung ca. 
(s.cell var.) 
SHP-77 


100.0 


100.0 


Spinal cord 


3.4 


0.0 


Lungca. (large 
cell)NCI.H460 


0.0 


0.0 


glio/astro U87- 
MG 


0.0 


0.0 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


^xio/asuo u-llo- 
MG 


0.0 


0.0 


Luns ca. fnon- 

s.cell)NCI- 

H23 


0.0 


0.0 


astrocytoma 
SW1783 


0.0 


0.0 


Limg ca. (non- 
s.cell)HOP-62 


0.0 


0.0 


N-AS 


0.0 


0.0 


Lun^ ca. (non- 
s.cl) NCI- 
H522 


0.0 


0.0 


aouuuyioma lax*- 
539 


0.0 


0.0 


Lung ca. 
[squam.) SW 

900 


0.0 


0.0 


oo u ucy loma 
SNB-75 


0.0 


] 

0.0 ( 

i] 


Lune ca 
[squam.) NCI- 

H596 


>16.6 


15.5 


Glioma SlSIB-19 


2.5 


0.0 ^ 

A 


Vlammary 
;land 


0.0 


0.0 
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GKomaU251 


0.0 


0.0 


Breast ca.* 
(pl.ef)MCF-7 


0.0 


0.0 


Glioma SF-295 


0.0 


0.0 


Breast ca.* 
(plef) MDA- 
MB-231 


0.0 


0.0 


Heart (Fetal) 


0.0 


0.0 


Breast ca.* (pi. 
ef)T47D 


0.0 


0.0 


Heart 


0.0 


0.0 


Breast ca.BT- 
549 


0.0 


0.0 


Skeletal muscle 
(Fetal) 


n f\ 
u,u 


u.o 


Breast ca. 
MDA-N 


0.0 


0.0 


Skeletal muscle 


0.0 


0.0 


Ovary 


0.0 


0.0 


Bone marrow 


0.0 


0.0 


Ovarian ca. 
OVCAR-3 


1.7 


0.0 


Thymus 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.0 


Ovarian ca. 
OVCAR-5 


0.0 


0.0 


Lyaq>h node 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


0.0 


4.8 


Colorectal 


1.4 


0.0 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach 


0.0 


0.0 


Ovarian ca. 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


0.0 


0.0 


Uterus 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Placenta 


0.0 


0.0 


Colon ca.* 

SW620(SW480 

met) 


0.0 


0.0 


Prostate 


0.0 


0.0 


Colon ca.HT29 


0.0 


0.0 


Prostate ca.* 
(bone met) 
PC-3 


0.0 


0.0 


Colon ca^HCT- 
116 


0.0 


0.0 


Testis 


0.0 


0.0 


Colon ca,CaCo-2 


0.0 


0.0 


Melanoma 
Hs688(A).T 


0.0 


0.0 


CC Well to Mod 
Diff(OD03866) 


0.0 


0.0 


Melanoma* 
(met) 

Hs688(B).T 


0.0 


0.0 


Colon ca.HCC- 
2998 


0.0 


0.0 


Melanoma 
UACC-62 


0.0 


0.0 


Gastric ca. (liver 
met)NCI-N87 


3.3 


0.0 


Melanoma 
M14 


0.0 


0.0 


Bladder 


0.0 


6.9 


Melanoma 
LOXIMVI 


0.0 


0.0 
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Trachea 


0.0 


0.0 


MelaQotna* 
(met) SK- 
MEL-5 


0.0 


0.0 


Kidney 


0.0 


0.0 


Adipose 


0.0 


0.0 



1^1639. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Ag2350, Run 
164079723 


Tissue Name 


ReL Exp.(%) 
Ag2350, Run 
164079723 


Nonnal Colon 


1.0 


Kidney Margin 
8120608 


0.0 


CCWeUtoModDifif 
(OD03866) 


4.1 


Kidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


1.5 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 


3.0 


Kidney Cancer 
9010320 




CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


0.0 


CC Mod DifF(ODO3920) 


0.0 


Nonnal Uterus 


0.0 


CC Marsin (OD0392Ci\ 


7 1 


Uterine Canca 
064011 


3.7 


CC Gr.2 ascend colon 
(OD03921) 


u.u 


ft in ■■■nil n 1 * ^ 

Mormal Tnyroid 


0.0 


CC Margin (OD03921) 


0.0 


Thyroid Cancer 


0.0 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
Aiu2152 


0.0 


Liver Margin rODO4309^ 




Thyroid Margin 
A302153 


0.0 


Colon mets to Inng 
(OD04451-01) 


V/.Vf 


iNonnai rsreast 


0.0 


Lung Margin (OD04451- 
02) 


0 0 


jDreasi uancer 


7.6 


Normal Prostate 6546-1 




Breast Cancer 
(OD04590-01) 


0.0 


Prostate Ounot^ 
(OD04410) 


74.7 


Breast Cancer Mets 
(OD04590-03) 


0.0 


Prostate Margin 
(OD04410) 


100.0 


Breast Cancer 
Metastasis 


0.0 


Prostate Cancer 
(OD04720-01) 


30.1 


Breast Cancer 


0.0 


Prostate Margin 
(OD04720-02) 


38.7 


Sreast Cancer 


0.0 


Nonnal Lung 


0.0 


Breast Cancer 


0.0 
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9100266 




Lung Met to Muscle 
(OD04286) 


0.0 


Breast Margin 
9100265 


1.7 


Muscle Margin 
(OD04286) 


0.0 


Breast Cancer 
A209073 


7.2 


Lung Malignant Cancer 
(OD03126) 


25.5 


Breast Marffin 
A2090734 


0.0 


Lung Margin (OD03 126) 


0.0 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


6.5 


Liver Cancer 


0.0 


Lung Margin (OD04404) 


0.0 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04S65) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


0.0 


Liver Cancer 6004-T 


00 


Lung Cancer (OD04237- 
01) 


0.0 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


0.0 


Liver Canc^ 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) 


0.0 


Nonnal Bladdo: 


0.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer 


6 1 


Normal Kidney 


0.0 


Bladder Cancer 
(OD04718-01) 


0.0 


Bvidney Ca, Nuclear grade 
2(OD04338) 


0.0 


olaader Ivlormal 
Adjacent (OD04718- 
03) 


0.0 


Kidney Margin 
(OD04338) 


3.6 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 
Vi(OD04339) 


0.0 


Ovarian Cancer 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
fOD04768-07> 


0.0 


Kidney Ca, Clear cell 
type(OD04340) 


0.0 


Ovary Margin 
fOD04768-08^ 


0.0 


Kidney Margin 
(OD04340) 


0.0 


Normal Stomach 


0.0 


Kidney Ca, Nuclear grade 
3 (OD04348) 


1.7 


Gastric Cancer 
9060358 


0.0 


Kidney Margin 
(OD04348) 


0.0 


Stomach Margin 
9060359 


0.0 


Kidney Cancer 
(OD04622-01) 


0.0 


Gastric Cancer 
9060395 


0.0 


Kidney Margin 
(OD04622-03) 


u.u 


Stomach Margin 
9060394 


0.0 


Kidney Cancer 


0,0 


Gastric Cancer 


0.0 
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(OD04450-01) 




9060397 




Kidney Margin 
(OD04450-03) 


0.0 


Stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


3.7 



2^1e40. Panel 4D 



Tissue Name 


Exp.(%) 
Ag2322, 

Run 
162360932 


MSKU 

Exp.(%) 
A22350. 
Ran 
164145590 




Rel. 
Exp.(%) 

Run 

162360932 


ReL 

Exp.(%) 

Run 
164145590 


Secondary Thl act 


0.0 


0.0 


HUVECIL-lbeta 


0.0 


0.0 


secondary inz act 


0.0 


0.0 


HUVECIFN 

gamma 


0.0 


0.0 


Secondary Trl act 


0.0 


29.3 


HUVECTNF 
alpha + IFN 
samma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVECTNF 
aloha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + BL- 
loeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
uermai none 


ao 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
iDeia 


0.0 


0.0 


Primary Thl rest 


fl 0 


no 
u.u 


Bronchial 
epithelimn 
TNFalpha + 
DLlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelimn none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 ! 


Small airway 
spithelimn 
rNFalpha+IL- 
Ibeta 


0.0 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


0.0 ! 


[Iloronery artery 
SMC rest 


0.0 


0.0 
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CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMCTNFalpha+ 


0.0 


48.0 


CDS lymphocyte 
act 


0.0 


23.3 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


Ax 1 

Astrocytes 
TNFalpha + IL- 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


21.2 


0.0 


KU-812 
basophil) r«Jt 


0.0 


0.0 


CD4 lymphocyte 

none 


0.0 


0.0 


Ku-812 

(Basophil) 

PMA/ionomycin 


0.0 


0.0 


zry 

Thl/Th2/Trl anti- 
CD95CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


, 0.0 


CCD1106 
(Keratmocytes) 

Ibeta 


0.0 


0.0 


LAK cells IL-2 


00 


00 


J-rlVCi OliriiOSlS 


1 An A 
lUU.U 


lAfl A 

1UU.U 


LAK cells IL-2+II^ 
12 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


LAK cells IL- 
2+IFN gamma 


0.0 


0.0 


NCI-H292none 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 j 


NCI-H292IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


j 

0.0 


— « ^ 

NCI-H292IL.9 


0.0 


0.0 


NK Cells IL-2 rest 


0.0 


00 1 




U.U 


A A 

U.U 


TwoWayMLRS 
day 


0.0 


0.0 j 


NCI-H292IFN 
gamma 


0.0 


0.0 


TwoWayMLRS 
day 


0.0 


0.0 jllPAEC none 


0.0 


0.0 


Two Way MLR 7 
day 


0.0 


HPAECTNF 
jalpha + IL-1 beta 


0.0 


0.0 


PBMCrest 


0.0 


0.0 j 


Lung fibroblast 
none 


0.0 


21.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 
TNFalpha + E^l 
beta 


0.0 


0.0 


PBMCPHA-L 


0.0 


0.0 


Lung fibroblast 
IL-4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


Q Q jLung fibroblast 


0.0 


0.0 


Ramos 03 cell) 
ionomycin 


0.0 


Q Q iLung fibroblast 
PL-13 


0.0 


0.0 
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B lymphocytes 
PWM 


7.1 


0.0 


Lung fibroblast 
IFN gamma 


0.0 


40.1 


B lymphocytes 
CD40LandIL-4 


0.0 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fihrohlast 
CCD1070TNF 

alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0,0 


0.0 


Dermfll fihrnVilaQt 

CCD1070IL-1 
beta 


0.0 


0.0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 
IFNgamma 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 


0.0 


6.0 


Dendritic cells anti- 
CD40 


0.0 


0.0 


IBD Colitis 2 


43.2 


19.2 


Monocytes rest 


0.0 


0.0 


IBD Crohn's 


0.0 


15.3 


Monocytes LPS 


0.0 


0.0 


Colon 


0.0 


0.0 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


0.0 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.0 


19.1 


HUVECnone 


0.0 


0.0 


Kidney 


0.0 


0.0 


|hUVEC starved 


0.0 


0.0 




t 





CNS_neiirodegeneratioii_vl.O Snmmary: Ag2365 Ejqpiession is low/undetectable 
in all sanq)les in this panel due to a probable probe failure. (Data not shown.) 



Panel 13D Summary: Ag2322/2350 Expression of the GPCR2 genes is concordant 
in two runs with the same probe and primer set In both runs, a sample derived fiom a small 
cell lung cancer cell line (SHP-77) showed the highest expression (CTs=32-33). There is 
apparent expression in other small cell lung cancer cell lines as well. Thus, the expression of 
the GPCR2 genes could be used to distinguish SHP-77 cells and other small cell lung cancer 
cell lines fijom other samples on the panel. Furttiermore, therap^tic modulation of the 
expression of the GPCR2 genes, through the use of small molecule drugs, antibodies or 
protein therapeutics may be of use in the treatment of small cell lung cancer. 

Please note that expression is low/undetectable in all samples in this panel (CTs>35) in 
a third experiment run with Ag2365. (Data not shown.) 

Panel 2D Snmmary: Ag2350 The expression of the GPCR2 genes is highest in a 
sample derived fiiom normal prostate tissue adjacent to a prostate cancei(CT=32.3). This 
pattern is true for a second matched pair of prostate cancer and normal tissue, as well. This 
pattern of expression appears to be highly specific and thus the expression of the GPCR2 
genes could be used to distinguish prostate derived tissues from other tissues in the panel. 
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Moreover, therapeutic modulation of tiiis gene, through tte use of small molecule drugs, 
antibodies or protein therapeutics may be beneficial in the treatment of prostate cancer. 

Panel 3D Summary: A^350 The amp plot from one experiment with this probe and 
primer set suggests tiiat there were experimental difficulties with this run. (Data not shown.) 

Panel 4D Summary: Ag2322/Ag2350 Significant expression of the GPCR2 
genes is restricted to liver cirrhosis (CTs=34-35). Furthermore, the transcript is not 
ejqpressed in normal Uvct in panel 1.3D or 2D. Thus, stpression of the GPCR2 genes 
could be used for detection of liver cinhosis. The putative GPCR encoded by this 
transcript may also play an important role in liver ckrhosis. Therefore, flierj^jeutics 
designed with the protein encoded for by this transcript could be in^)ortant for 
maintaining or restoring normal fimction to the liver undergoing cirrhosis. 

GPCR3 

Expression of the GPCR3 gene (also referred to as GMACQ24428_A and variant 
CG92194_01) was assessed using the primer-probe sets Ag226S, Ag2266 and Ag2277, 
described in Tables 41, 42 and 43. Results of the RTQ-PCR runs are shown in Tables 44 and 
45. 



Table 41 . Probe Name Ag2265 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 • -ctctcttctgtggaatcattgc-3 • 


22 


914 


143 


Probe 


TET-5 • -cccatgctgaatccccttatatataca-3 ' -TAMRA 


27 


937 


144 


Reverse 


5 • -ggcttcctttacctctttgttc-3 • 


22 


969 


145 



Table 42. Probe Name Ag2266 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -agattccaccctttgtgatgtt-3 ' 


22 : 


161 


146 


Probe 


TET-5 • -tcttgacaatctttggcaatctgaca-3 ' - 
TAMRA 


26 


197 


147 


Reverse 


5 ' -tgaaatccacatgtgacacaag-3 ' 


22 


229 


148 



Table 43 . Probe Name Ag2277 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -agattccaccctttgtgatgtt-3.' 


22 


161 


149 
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Probe 


TET-5 • -tcttgacaatctttggcaatctgaca-3 ' - 
TAMRA 


26 


197 


150 


Reverse 


5 ' -tgaaatccacatgtgacacaag-3 ' 


22 


229 


151 



Table 44. Panel 1.3D 



Tissue Name 


ReL 
Exp.(%) 
Ag2265, 

Run 

151562862 


ReL 
Exp.(%) 
Ag2266, 

Run 
151041217 


Exp.(%) 
Ag2277, 

Run 
151769293 


Tissue 
Name 


ixei* 
Exp.(%) 
Ag2265, 

Run 
151562862 


nei* 
Exp.(%) 
Ag2266, 

Run 
151041217 


Exp.(%) 
Afi2277, 

Run 
151769293 


Liver 

adenbcaicmoma 


3.3 


1.0 


4.7 


Kidney 
(fetal) 


2.7 


0.0 


0.0 


Pancreas 


2.8 


0.0 


0.0 


Renal ca. 
786-0 


3.6 


0.0 


2.3 


Pancreatic ca. 
CAPAN2 


0.0 


0.0 


0.0 


Renal ca. 
A498 


7.6 


8.6 


5.0 


Adrenal O'land 


00 


1 n 


v/.u 


Renal ca. 
RXF393 


1 A 
1.4 


U.U 


0.0 


Thyroid 


0.0 


1.2 


0.0 


Renal ca. 
ACHN 


0.0 


0.0 


0.0 


Salivarv ^land 


00 


0 0 




Renal ca. 
UO-31 


U.U 


A A 
0.0 


0*0 


Pitiiitarv alsmrl 


fi 0 

\J»\J 


v.U 


u.u 


Renal ca. 
TK-10 


O.U 


0.0 


0.0 


prain (fetal) 


0.0 


1.0 


0.0 


Liver 


0.0 


3.4 


0.0 


Brain (whole) 


0.0 


0.0 


0.0 


Liver (fetal) 


7,7 


2.1 


7.3 


Brain 
(amygdala) 


0.0 


0.0 


0.0 


Liver ca. 

(hepatoblast) 

HepG2 


6,3 


0.0 


2.8 


Brain 

(cerebellum) 


0.0 


0.0 


2.0 


Lung 


0.0 


0.0 


0.0 


Brain 

(hippocampus) 


0.0 


0.6 


0.0 


Lung (fetal) 


1.7 


0.6 


0.0 


Brain 

(substantia 

nigra) 


1.4 


0.0 


0.0 


T^unff ca. 
(small cell) 
LX-1 


7.9 


1.3 


0.7 


Brain 
\inaiainusj 


0.0 


0.0 


0.0 


Lung ca. 
(small cell) 
NCI-H69 


11.7 


3.5 


5.3 


Cerebral Cortwc 


0,5 


0.2 


0.0 


Lung ca. 
(s.cell var.) 
SHP-77 


33.0 


22.1 


12.8 


Spinal cord 


1.2 


0.0 


0.0 


Lung ca. 
(large 
cell)NCl- 
H460 


1.3 


0.0 


0.0 
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gUo/astro U87- 
MG 


4.1 


3.2 


2.9 


Lungca. 

(non-sHL 
ceU)A549 


0.0 


0.0 


0.0 


glio/astro U- 
118-MG 


12.2 


9.2 


32.8 


i^ullg Co. 

(non-s.cell) 
NCI-H23 


36.3 


16.3 


15.9 


astrocytoma 
SW1783 


1.0 


6.0 


0.0 


i^ung Co. 

(non-s.cell) 

HOP-62 


0.0 


3.2 


0.0 


tteuro*; met 
SK-N-AS 


15.8 


6.6 


9.2 


LfUng ca. 

(non-sxl) 

NCI-H522 


14.6 


3.4 


3.0 


astrocytoma 
SF-539 


2.2 


1.8 


0.0 


jLungcd. 
(squam.) 
SW900 


0.0 


1.2 


1.6 


astrocytoma 
SNB-75 


6.3 


13.5 


6.0 


LrUHg CE. 

(squam.) 
NCI-H596 


13.0 


16.5 


1.8 


Glioma SNB-19 


0.0 


0.0 


0.0 


Mammary 
gland 


0.0 


1.0 


0.0 


GHomaU251 


0.0 


0.0 


0.0 


rsrcasi ca. 

(pl.ef)MCF- 

7 


72.2 


90.8 


100.0 


GUomaSF-295 


8.8 


4.6 


8.7 


Breast ca* 
(pi.eij 
MDA-MB- 
231 


26.1 


31.0 


7.0 


Heart(Fetal) 


0.0 


0.0 


0.0 


oreasi ca. 

(pLef) 

T47D 


3.4 


6.1 


2.4 


Heart 


0.0 


0.0 


1.9 


Breast ca. 
BT-549 


11,0 


8.6 


7.9 


Skeletal muscle 
(Fetal) 


1.3 


3.1 


0.0 


Breast ca 
MDA-N 


6.6 


16.6 


6.9 


Skeletal muscle 


0.0 


0.0 


2.4 


Ovary 


00 


0 0 


0 0 


Bone marrow 


6.4 


4.7 


5.9 


Ovarian ca. 
OVCAR-3 


11.5 


15.5 


7.4 


Thymus 


0.0 


2.7 


2.3 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


0.0 


Spleen 


0.0 


1.1 


1.3 


Ovarian ca. 
OVCAR-5 


2.2 


5.0 


6.4 


Lymph node 


0.0 


0.0 


0.0 


Ovarian ca. 
OVCAR-8 


1.4 


0.8 


0.0 


Colorectal 


2.4 


1.8 


1.8 


Ovarian ca. 
IGROV-1 


2.6 


0.0 


0.0 


Stomach 


0.0 


2.4 


4.9 


Ovarian ca. 
Cascites) SK- 


0.0 


1.1 


0.0 
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OV-3 








Stnall intej^tinp 








Uterus 




0.0 


U.U 


Colon ca. 
SW480 


12.8 


8.2 


16.4 


Placenta 


5.7 


5,8 


12.2 


Colon ca.* 

SW620 

(SW480met) 


7.2 


3.1 


7,5 


Prostate 


4.3 


0.0 


0.0 


Colon ca.HT29 


2.3 ; 


5.1 


5.1 


Prostate ca.* 
(bone met) 


8.2 


7.8 


10.9 


Colon ca.HCT- 
116 


0.0 


5.0 


1.8 


Testis 


3.8 


4.4 


7.4 


Colon ca. 
CaCo-2 


13.8 


1.6 


4.1 


Melanoma 
Hs688(A),T 


0.0 


0.5 ; 


0.0 


well to 
ModDiff 
fOD03866^ 


0.0 


0.0 


0.0 


Melanoma''' 
(met) 

xlSOoo^iS ), 1 


0.0 


0.0 


0.0 


Colon ca. HCC- 
2998 


6.7 


9.0 


11.0 


Melanoma 
UACC-62 


0.0 


0.0 


0.0 


Gastric ca. 

(Uvermet)NCI- 

N87 


100.0 


100.0 


64.2 


Melanoma 
M14 


3.2 


1.1 


•1.6 


Bladder 


2.3 


0.7 


2.4 


Melanoma 
LOXIMVI 


1.9 


0.0 


0.0 


Trachea 


3.7 


1.9 


0.0 


Melanoma* 
(met) SK- 
MEI^5 


0.0 


1 1 


0 0 


Kidney 


0.0 


0.0 


0.0 


Adipose 


0.0 


0.0 ''- 


0.0 



2^1e45. Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 

Ag2265, 

Run 
166778536 


Rel. 
Exp.(%) 

Ag2266, 

Run 
166897525 


Rel. 
Exp.(%) 

Ag2277, 

Run 
166818127 


Tissue Name 


Rel. 
Exp.(%) 
Ag2265, 

Run 
166778536 


Rel. 
Exp.(%) 
Ag2266, 

Run 
166897525 


Rel 
Exp.( 
Ag?2 
Ru: 
16681] 


Secondary Thl act 


17.1 


6.7 


3.4 


HUVECIL- ; 
Ibeta 


0.0 


0.0 


O.C 


Secondary Th2 act 


7.1 i 


0.0 


2.5 


HUVECIFN 
gamma 


0.0 


0.0 


0.( 


Secondary Trl act 


4.9 


4.0 


0.0 


HUVECTNF 
alpha +IFN 
gamma 


0.0 


0.0 


O.C 


Secondary Till 
rest 


19.6 


3.9 


1.0 


HUVECTNF 
alpha +IL4 


0.0 


0.0 


O.C 


Secondary Th2 
rest 


6.9 


4.5 


0.0 


HUVECIL-U 


0.0 

• 


0.0 


O.C 
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SecondaiyTrl 
rest 


7.1 


0.0 


6.5 


Lung 

Microvascular 
EC none 


0.0 


0.0 




Primary Thl act 


3.1 


1.9 


0.0 


Lung 

Microvascular 
ECTNFalpha + 


4.3 


0.0 


0.- 


Primary Th2 act 


6.0 


3.8 


0.0 


Microvascular 
DOTnal EC none 


0.0 


0.0 


0.' 


Primary Trl act 


0.0 


4.2 


4.9 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
Ibeta 


0.0 


0.0 


2. 


Primary Thl rest 


12.9 


10.4 


2.6 


Bronchial 
epithelium 
TNFalpha + 
iLrioeia 


0.0 


0.0 


51. 


Primary Th2 rest 


3.4 


3.0 


2.9 


Small airway 
epithelium none 


0.0 


0.0 


49. 


Primary Trl rest 


12.0 


3.» 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
ioeia 


0.0 


0.0 


IL 


CD45RACD4 
lymphocyte act 


5.2 


0.0 


7.3 


Coionay artery 
SMC rest 


2.0 


0.0 


o.« 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


3.0 


Coronery artery 
SMCTNFalpha 

4- TT 1 liof o 


0.0 


0.0 


1.5 


CDS lymphocyte 
act 


2.6 


4.0 


3.9 


Astrocytes rest 


0.0 


0.0 


i: 


Secondary CDS 
lymphocyte rest 


4.5 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
loeia 


0.0 


9.6 


0.( 


Secondary CDS 
lymphocyte act 


1.9 


0.0 


0.0 


KU-812 
OBasophil) rest 


10.1 


47.6 


16. 


CD4 lymphocyte 
none 


0.0 


0.0 


0.5 


KU-812 

(Basophil) 

PMA/ionomycin 


79.6 


100.0 


100 


2ry 

Thl/rh2/Trl anti- 
CD95CH11 


10.0 


4.6 


2.7 


CCD1106 

(Keratinocytes) 

none 


8.7 


0.0 


13. 


LAK cells rest 


0.0 


0.0 


2.0 


CCD1106 
(Keratinocytes) 
1 XN jr aipna ^ jjl- 
Ibeta 


2.3 


0.0 


0.( 


LAK cells IL-2 


12.5 


6.7 


8.1 


Liver cinhosis 


5.3 


0.0 


4.1 


LAK cells IL- 


2.3 


0.0 


2.1 


Liq)us kidney 


0.0 


0.0 


0.: 
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2+IL-12 
















LAK cells 
2+IFN gamma 


10.2 


5.6 


7.6 


NCI-H292none 


0.0 


9.3 


2.1 


LAK cells IL-2+ 
IL-18 


16.5 


9.9 


4.4 


NCI-H292IL-4 


6.2 


1.6 


5.{ 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


0.0 


NCI-H292II^9 


3.2 


10.3 


6.( 


NK Cells IL-2 rest 


0.0 


16.0 


5.6 


NCI-H292II^ 
13 


0.0 


5.0 


12. 


Two Way MLR 3 
day 


0.0 


0.0 


0.0 


NCI-H292IFN 
gamma 


2.2 


14.0 


lA 


Two Way MLR 5 
day 


5.5 


8.8 


0.0 


HPAECnone 


0.0 


0.0 


0.( 


Two Way MLR 7 
day 


0.0 


14.7 


2.3 


alpha + IL-1 
beta 


0.0 


0.0 


2.2 


PBMC rest 


0.0 


0.0 


0.0 


Lung fibroblast 
none 


1.7 


5.6 


0.( 


PBMCPWM 


57.8 


45.1 


40.9 ' 


idling noroDiasi 
TNFalpha + IL- 

1 beta 


0.0 


0.0 


3.f 


PBMCPHA-L 


5.2 


3.6 


0.0 


Liing fibroblast 
IL-4 


0.0 


0.0 


O.C 


Ramos (B cell) 
none 


6.1 


0.0 


2.4 


Lung fibroblast 
IL-9 


0.0 


0.0 


O.C 


Ramos (B cell) 
ionomycin 


12.7 


39.0 


2.1 


Lxmg fibroblast 
IL-13 


2.3 


0.0 


O.C 


B lymphocytes 
PWM 


25.3 


42.3 


29.5 


Lung fibroblast 
IFN gamma 


0.0 


0.0 


2.5 


B lymphocytes 
CD40LandIL4 


7.9 


17.9 


2.3 


iyennai 

fibroblast 

CCD1070rest 


1.7 


0.0 


2.3 


EOL-1 dbcAMP 


0.0 


0.0 


0.0 


Deimal 
xiorouiaot 
CCD1070TNF 
alpha 


8.1 


14.5 


11.. 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


4.4 


0.0 


Dermal 
iiorouiaoi 
CCD1070IL-1 
beta 


0.0 


4.9 


l.f 


Dendritic cells 
none 


0.0 


0.0 


0.0 


JLrCIXLLal 

fibroblast IFN 
gamma 


2.7 


0.0 


O.C 


Dendritic cells 
LPS 


0.0 


0.0 


0.0 


Dermal 
fibroblast IL-4 


2.0 


7.5 


7.7 


Dendritic cells 
anti-CD40 


0.0 


0.0 


0.0 


IBDCoUtis2 


0.0 


0.0 


6.S 
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Monocytes rest 


0.0 


0.0 


0.0 


IBD Crohn's 


i 2.9 


4.6 


0.- 


Monocytes LPS 


0.0 


10.7 


0.0 


Colon 


1 0.0 


0.0 


0.' 


Macrophages rest 


0.0 


0.0 


0.0 


Lung 


i 0.0 


0.0 


2.: 


Macrophages LPS 


0.0 


0.0 


0.0 


Thymus 


1 0.0 


0.0 


0.' 


HUVEC none 


0.0 


0.0 


0.0 


Kidney 


1 100.0 


81.2 


48 


HUVEC starved 


0.0 


0.0 


3.1 











Panel 13D Summaiy: Ag2265/2266/2277 The expression of the GPCR3 gene was 
assessed in triplicate runs on panel 1.3D. There was good concordance betwe^ runs, with the 
hi^est expression seen in cell lines derived from a gastric cancer metastasis (NCI-N87) 
(CTs=30.5-32.5) and breast cancer (MCF-7). Thus, the expression of the GPCR3 ^e could 
be used to distinguish NCI-N87 and MCF-7 from the other samples in the panel. Moreover, 
therapeutic modulation of the GPCR3 genes, through the use of small molecule drugs, 
antibodies or protein ther^eutics might be of benefit in the treatment of gastric cancer or 
breast cancer. 

Panel 2.2 Summary: Ag226S/2266/2277 E3q)ression is low/undetectable in all 
samples in this panel. (CTs>35). (Data not diown.) 

Panel 4D Summary: Ag2265/2266/2277 The GPCR3 gene is expressed in nomial 
kidney and in a basophil cell line and is slightly induced in activated basophils. Basophils are 
an important component of the allergic immune response. These cells produce cytokines and 
mediators that can activate T cells (IL-4), induce eosinophil recruitment, smooth muscle 
contraction, and vascular permeability Qristaxnines) and contribute to tissue destruction (JL- 
13) (1). Therefore, tiierq)eutics designed to block the fiinction of the protein encoded by this 
transcript could be important in the treatment of asthma, inflanunatory bowel disease and 
psoriasis. 

GPCR4 

Expression of GPCR4 (also referred to as CG50169-01) was assessed using the primer- 
probe sets Ag2384, Ag2226 and Agl828, described in Tables 46, 47 and 48. Results of the 
RT(^PCR runs are shown in Tables 49 and 50. 



Table 46. Probe Name Ag2384 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -ggaaagtgtcctccctgttcta-3 ' 


22 


824 


152 


Probe 


TET-5 • -ccataatagtccccgtgt taaaccca-3 ' - 

TAMRA 


26 


848 


153 


Reverse 


5 ' -ctttgacatccttgttcctcaa-3 ' 


22 


886 


154 
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Primers 


Sequences 


Length 


Position 


NO: 


Forward 


5 • -ggaaagtgtcctccctgttcta-3 ' 


22 


824 


155 


Probe 


TET-5 ' -ccataatagtccccgtgttaaaccca-3 • - 
TAMRA 


26 


848 


156 


Reverse 


5 • -ctttgacatccttgttcctcaa-3 ' 


22 


886 


157 



Table 48 . Probe Name Agl828 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -cctctccagcattctacacaac-3 ' 


22 


675 


158 


Probe 


TET-5 • -tctacagaaggcaggtccaaagcctt-3 ' - 
TAMRA 


26 


700 


159 


Reverse 


5 ' -caattatgtgggaactgcaagt-3 ' 


22 


730 


160 



Table 49. Panel OP 



Tissue Name 


ReLExp.(%)Ag!2384, 


Tissue Name 


ReL Exp.(%) Ag2384, 
Kan lo5oZy2!io 


Liver adenocarcinoma 


10.5 


Kidney (fetal) 


9.5 


Pancreas 


1.3 


Renal ca. 786-0 


2.9 


Pancreatic ca. CAPAN 

2 


3.7 


Renal ca. A498 


5.0 


Adrenal gland 


5.8 


Renal ca. RXF 393 


8.6 


Thyroid 


23.7 


Renal ca.ACHN 


6.1 


Salivary gland 


4.6 


Renal ca.UO-31 


2.3 


Pituitary gland 


5,6 


Renal ca. TK-10 


1.9 


Brain (fetal) 


7.6 


Liver 


1.3 


Brain (whole) 


2.4 , 


Liver (fetal) 


5.3 


Brain (amygdala) 


7.6 


Liver ca. 

(hq)atoblast)Hq)G2 


0.1 


Brain (cerebellimi) 


1.1 


Lung 


17.9 


Brain (hippocampus) 


6.2 


Limg (fetal) 


15.0 


Brain (substantia nigra) 


2.8 


Lung ca. (small cell) 
LX-1 


2.3 


Brain (thalamus) 


4.8 


Lung ca. (small cell) 
NCI-H69 


0.1 


Cerebral Cortex 


2.8 


Lung ca. (s.cell var.) 
SHP-77 


5.8 


Spinal cord 


13.9 


Lung ca. (large 
ceU)Na-H460 


4.8 


glio/astroU87-MG 


1.5 


Lung ca. (non-sm 
cell)A549 


1.5 
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glio/astroU-118-MG 


4.2 


Lung ca, (non-sxell) 
NCI-H23 


3.1 


astrocytoma SW1783 


0.1 


Lung ca. (non-s.cell) 
HOP-62 


3.9 


neuro*; met SK-N-AS 


4.0 


Lung ca. (non-sxl) 
NCI-H522 

X 1 V>X XX*^ ri* ft* 


1.8 


astrocytoma SF-539 


3.5 


Lung ca, (squam,) 

SW 9d6 


9.3 


astrocytoma SNB-75 


12.1 


Lun? ca. rsauam 

vCi« 1 a%j ucuxx* ff 

NCI-H596 


0.0 


Glioma SNB-19 


8.3 


A/Tamniarv &lanH 


15 4 


GUomaU251 


3.8 


Breast ca.* (pLef) 
MCF-7 


7.1 


Glioma SF-295 


5.2 


Breast ca.* (pl.ef) 
MDA-MB-231 


12.5 


Heart (Fetal) 


15.5 


Brea5;t ca.* (vH eft 
T47D 


1.8 


Heart 


20.6 


Breast ca. BT-549 


2.4 


Skeletal muscle (Fetal) 


8.0 


Breast ca. MDA-N 


0.7 


Skeletal muscle 


13.2 


Ovary 


51 R 


Bone marrow 


1.1 


Ovarian ca. OVCAR- 
3 


0.7 


Thymus 


2.2 


Ovarian ca. OVCAR- 
4 


4.4 


Spleen 


11.0 


Ovarian ca. OVCAR- 
5 


4.4 


Lymph node 


21.3 


Ovarian ca OVCAR- 
8 


0.6 


Colorectal 


5.4 


Ovarian ca.IGROV- 
1 


0.6 


Stomach 


19.2 


Ovarian ca. Tascites'l 
SK-OV-3 , 


1.2 


Small intestine 


60.7 


Uterus 


100.0 


Colon ca.SW480 


0.6 


Placenta 


45 


Colon ca.* SW620 
(SW480met) 


0.4 


Prostate 


8.1 


Colon ca, HT29 


0.3 


Prostate ca-* fbone 
met)PC-3 


3.2 


Colon ca.HCT-116 


5.3 


Testis 


17 Q 


Colon ca. CaCo-2 


1.3 


Melanoma 
Hs688rA) T 


0.6 


CCWelltoModDiflf 
(OD03866) 


2.5 


Melanoma* rmpf^ 
Hs688(B).T 


0.2 


Colon ca.HCC-2998 


2.7 


Melanoma UACC-62 


0.9 


|Gastric ca. (liver met) 


6.4' 


Melanoma M14 5.3 
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NCI-N87 








Bladder 


2.5 


Melanoma LOX 
IMVI 

XIVX V A 


1.6 


Trachea 


24.5 


Melanoma* (met) 
SK-MEL-5 


1.8 


Kidney 


2.2 


Adipose 


7.2 



Table 50. Panel 4D 



Tissue Name 


Rel. 
Exp.(%) 
Agl828, 

Ran 
165810353 


Rel. 
Exp.(%) 
Ag2384, 

Run 

162321123 


Tissue Name 


ReL 
Exp.(%) 
Agl828, 

Dun 

165810353 


ReL 
Exp.(%) 
Ag2384, 

JKUu 

162321123 


Secondary Thl act 


0.0 


10.9 


HUVEC IL-lbeta : 


0.0 


4.8 


Secondary Th2 act 


0.0 


14.7 


HUVECIFN 
gamma 


0.0 


15.6 


aecouoary in act 


0.0 


11.6 


HUVEC TNF 
alpha + IFN 
gamma 


0.0 


23.8 


Secondary Thl rest 


0.0 


6.6 


HUVEC TNF 
alpha + IL4 


0.0 


24.8 


Secondary Th2 rest 


0.0 


12.9 


HUVEC IL-11 


0.0 


14.0 


Secondary Trl rest 


0.0 


8.4 


Lung 

MicrovasculaT EC 
none 


0.0 


27.9 


Primary Thl act 


0.0 


8.2 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


17 7 


Primary Th2 act 


0.0 


20.3 


Microvascular 
uennai rvL/ none 


0.0 


22.1 


Primary Trl act 


22.7 


17.4 


Microsvasular 
Dermal EC 
TNFalpha + n^ 
Ibeta 


0.0 


15.8 


Primary Thl rest 


0.0 


22.7 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


17.4 


Primary Th2 rest 


3.5 


16.0 


Small airway 
epithelium none 


0.0 


7.3 


Primary Trl rest 


0.0 


15.8 


Small airway 
epithehimi 
TNFalpha + IL- 


0.0 


34.6 
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Ibeta 






CD45RACD4 
lymphocyte act 


0.0 


19.3 


Coronery artery 
SMC rest 


0.0 


81.8 


CD45RO CD4 
lymphocyte act 


0.0 


8.8 


Coronery artory 
SMCT]SIFa^ha + 
n^-lbeta 


0.0 


41.8 


CDS lymphocyte 
act 


0.0 


9.0 


Astrocytes rest 


0.0 


34.2 


Secondary CDS 
lymphocyte rest 


0.0 


7.9 


Astrocytes 
TNFalpha + IL- 
Ibeta 


0.0 


26.1 


Secondary CDS 
lymphocyte act 


0.0 


11.2 


KU-812 
(Basophil) rest 


0.0 


13.7 


CD4 lymphocyte 
none 


0.0 


9.2 


KU-812 

(Basophil) 

PMA/ionomycin 


6.9 


35.6 


2ry 

Thirm/Trl anti- 
CD95 CHll 


0.0 


14.8 


CCD1106 
(Keratinocytes) 

none 


0,0 


19.3 


LAK cells rest 


0.0 


16.8 


CCD1106 
nCeratinocvtes^ 
TNFalpha + IL- 
Ibeta 


0.0 


23.7 


LAK cells IL-2 


0.0 


5.1 


Uver cinfaosis 


100.0 


4.1 


LAK cells IL-2+IL- 

12 


0.0 


8.1 


Lupus kidney 


0.0 


3.0 


LAK cells EL- 
2+IFN gamma 


0.0 


9.0 


NCI-H292none 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


8.7 


NCI-H292IL4 


0.0 


0.0 


LAK cells 
PMA^onomycin 


n n 
u.u 




NCI-H292 IL-9 


0.0 


0.0 


NK Cells IL-2 rest 


0.0 


6.9 


NCI-H292IL-13 


0.0 


0.0 


Two Way MLR 3 
day 


0.0 


6.6 


NCI-H292IFN 
gamma 


0.0 


0.0 


Two Way MLR 5 
day 


0.0 


7.1 


HPAEC none 


0.0 


9.7 


Two Way MLR 7 
day 


0.0 


6.2 


HPAECTNF 
alpha + IL-1 beta 


0.0 


13.2 


PBMCrest 


0.0 


21.2 


Lung fibroblast 
none 


0.0 


23.5 


PBMCPWM 


0.0 


10.7 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


6.8 


PBMCPHA-L 


0.0 


15.0 


Lung fibroblast 
[L-4 


0.0 


61.1 
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Ramos OB cell) 
none 


0.0 


0.0 


Limg fibroblast 
IL-9 


0.0 


29.7 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast 
11^13 


0.0 


37.4 


B lymphocytes 
PWM 


0.0 


17.6 


Lung fibroblast 
IFN gamma 


0.0 


64.2 


B lymphocytes 
Ca540LandIL-4 


3.8 


2.3 


Dermal fibroblast 
CCD1070 rest 


0.0 


100.0 


EOL-1 dbcAlVIP 


0.0 


20.3 


CCD 1070 TNF 
alpha 


0.0 


78.5 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


4.5 


JL/Crniai IlurODlaSl 

CCD1070IL-1 
beta 


0.0 


54.0 


Dendritic cells 
none 


0.0 


16.3 


Dermal fibroblast 
IFN gamma 


0.0 


26.4 


Dendritic cells LPS 


0.0 


21.5 


Dermal fibroblast 
IL-4 


0.0 


42.0 


Dendritic cells anti- 
CD40 


7.6 


24.1 


IBD Colitis 2 


8.1 


4.3 


Monocytes rest 


0.0 


44.8 


IBD Crohn's 


9.2 


6.3 


Monocytes LPS 


0.0 


3.4 


Colon 


31.9 


30.4 


Macrophages rest 


3.7 


34.2 


Lung 


3.8 


33.0 


Macrophages LPS 


0.0 


12.7 


Thymus 


0.0 


4.0 


HUVEC none 


0.0 


19.5 


Kidney 


0.0 


16.8 


HUVEC starved 


0.0 


25.5 









CNS_neurodegeiieration_vl.O Summary: Ag2226/Ag2384 Expression is 
low/undetectable in all the samples in this panel. (CTs>35). (Data not shown.) 



Panel 1.3D Summary: Ag2384 Highest expression of Ihe GPCR4 gene is detected in 
the uterus (CT=28.8). There is also substantial expression in noraial ovarian and small 
intestine tissue. Of note is the low level of expression in cell lines derived fix)m ovarian 
cancer. Thus, tiie expression of ttiis gene could be used to distinguish uterine, ovarian and 
small intestine tissue from other tissues in the panel. In addition, the expression of this gene 
could be used to distinguish noraial ovarian tissue from samples derived from ovarian cancer 
cell Unes. Furthermore, therapeutic modulation of the GPCR4 gene, through the use of small 
molecule dmgs, antibodies or protein therapeutics may be beneficial in the treatment of 
ovarian cancer. 

The GPCR4 gene is also moderately expressed (CT values = 31-33)in a variety of 
metabolic tissues mcludiug adrenal, thyroid, pituitary, adult and fetal heart, adult and fetal 
skeletal muscle, fetal liver and adipose. Thus, the GPCR4 gene product may be a small 
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molecule target for the treatment of metabolic disease, including obesity and Types 1 and 2 
diabetes. 

The GPCR4 gene is expressed at low to moderate levels in all CNS regions examined. 
The encoded protein is a novel member of the GPCR family of receptors. Several 
5 neiffotransmitter receptors are GPCRs, including the dopamine receptor family, the serotonin 
receptor family, the GABAB receptor, muscarinic acetylcholine receptors, and others; thus, 
GPCR4 may represent a novel neurotransmitter receptor. Targeting various neurotransmitter 
receptors (dopamine, serotonin) has proven to be an effective therapy in psychiatric illnesses 
such as schizophrenia, bipolar disorder and depression. In addition, other regions where tiie 
10 GPCR4 gene is expressed (the cerebral cortex and hippocampus) are known to play critical 
roles in Alzheimer's disease, seizure disorders, and in the normal process of memory 
formation. Thus, therapeutic modulation of the expression of this gene or its protein product 
may be beneficial in one or more of these diseases, as may blockade of the receptor encoded 
by the gene. Furthermore, significant levels of expression of the GPCR4 gene in areas outside 
15 the central nervous system (such as uterus and ovary), suggest the possibility of a wider role in 
intercellular signaling. 

Please note that a second experiment with the probe and primer set Ag2226 showed 
expression to be low/undetectable in all the samples in this paneL (CTs>35). (Data not shown.) 

Panel 2.2 Summary: Ag2226 Expression is low/undetectable in all the samples in 
20 this paneL (CTs>35). (Data not shown.) 

Panel 4D Summary: . Ag2384 The GPCR4 transcript is expressed in most tissues in 
this panel regardless of treatment. This transcript encodes a GPCR like molecule wifli 
potential signaling activity that may be important in maintaining normal cellular fimctions in a 
number of tissues. Therapies designed with the protein encoded by this transcript could be 
25 important in regulating cellular viability or function 

A second experiment with the probe and primer set Agl828 is not consistent with the 
above results and shows low levels of transcript expression in liver cirrhosis only. 

Ag2226 Expression is low/undetectable in all the samples in this panel. (CTs>35). 
(Data not shown.) 

30 GPCRS 

Expression of the GPCRS gene (also referred to as AC009758_dal) was assessed using 
the primer-probe sets Ag2319 and Ag2337, described in Tables 51 and 52. Results of the 
RTQ-PCR runs are shown in Table 53. 
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Table 51. Probe Name Ag2319 
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jrruiiers 


Sequences 


Length 


Start 
Position 


SEOID 
JNO: 


Forward 


5 • -attccacacaccttttgtgaac-3 ' 


22 


591 


161 


Probe 


TET-5 • -acattggcctagccaaatatgcatgt-3 • - 
TAMRA 


26 


613 


162 


Reverse 


5 ' -ggaaaacccataccaaatgttt-3 ' ' 


22 


653 


163 



Table 52 . Probe Name Ag2337 



Primers 


Sequences 


Lengtii 


Start Position 


SEQm 
NO: 


Forward 


5 ' -attccacacaccttttgtgaac-3 ' 


22 


591 


164 


|Probe 


TET-5 ' -acattggcctagccaaatatgcatgt-3 ' -TAMRA: 


26 


613 


165 


Reverse 


5 ' -ggaaaacccataccaaatgttt-3 • 


22 


653 


166 



T^kil. Panel 4.1D 



Tissue Name 


Rel. 
Exp.(%) 
Ag2319, 

Run 
224781S88 


Rel. 
Exp.(%) 
Ag2337, 

Run 
224781634 


Tissue Name 


ReL 

EXD 

Ag2319, 

Run 
224781588 


ReL 

MLXp.\ /O ) 

Ag2337, 

Run 
224781634 


Secondary Thl act 


0.0 


0.0 


HUVECDL^lbeta 


GO 




Secondary Th2 act 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


Secondary Trl act 


0,0 


0.0 


HUVECTNF 
alpha + IFN 
gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVECTNF 
alpha + IL4 


. 

0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 1 


HUVECIL-11 


0.0 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
Qone 


0.0 


0.0 


Primary Thl act 


0.0 


jLung 

Q Q Microvascular EC 
TNFalpha + IL- 
jlbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


Q Q iMicrovascular 
{Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 


iMicrosvasular 
QQ DemialEC 

TNFalpha+IL- 
jlbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 jBronchial 


0.0 j 0.0 
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epithelium 
TNFalpha + 
DLlbeta 






FrimaryThliest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
Ibeta 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery art^y 
SMC rest 


0.0 


0,0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMCTNFalpha + 
IL-lbeta 


0.0 


0.0 


CDS lymphocyte 

act 


0.0 


0.0 


Astrocytes rest 


0.0 

• 1 r " 


0.0 


Secondary CDS 
lyiiq)hocyte rest 


0.0 


0.0 


Astrocytes 
TNFalpha + H^ 
Ibeta 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


b:u-812 

(Basophil) rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


Ti^TT CIO 

(Basophil) 
PMA/ionomycin 


0.0 


0.0 


zry 

Thl/Th2/Trl anti- 
CD95 CHll 


0.0 


0.0 


r^r^m i f\/z 
i^dJllUo 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 


CCD1106 
^js^eraimocytes ) 
TNFaloha + IL- 
Ibeta 


0.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cinhosis 


00 


00 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


NCI-H292none 


0.0 


0.0 


LAK cells IL- 
2+IFN gamma 


0.0 


0.0 


NCI-H292IL-4 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292IL-13 


0.0 


0.0 


NKCeUs IL-2 rest 


0.0 


0.0 


NCI-H292 IFN 
gamma 


0.0 


0.0 


Two Way MLR 3 

day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 5 

day 


0.0 


0.0 


HPAECTNF 
alpha + IL-1 beta 


0.0 


0.0 


Two Way MLR 7 


0.0 


0.0 


Lvmg fibroblast 


0.0 


0.0 
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day 






none 






PBMC rest 


0.0 


0.0 


Lung fibroblast 
TNF alpha +IL-1 

ueia 


0.0 


0.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 

TT A 


0.0 


0.0 


PBMCPHA-L 


0.0 


0.0 


Liing fibroblast 

TT 0 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
TT 


0.0 


0.0 


Ramos (B cell) 
ionomvcin 


0.0 


0.0 


Lung fibroblast 
IT IN gamma 


0.0 


0.0 


B lymphocytes 
PWM 


0.0 


0.0 


Dermal fibroblast 
CCD1070rest 


0.0 


0.0 


B lymphocytes 
CD40LandIL-4 


0.0 


0.0 


Dermal fibroblast 

CCD1070TNF 

alpha 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast 

CCD1070IL-1 

Deia 


0.0 


0,0 


EOL-1 dbcAMP 

PM^A/innnmvpin 

A, XTJLxk/ XxJXXV/lXl y wiXI 


0.0 


. 0.0 


Dermal fibroblast 
irrM gamma 


0.0 


1.0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 

TT A 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal 

riDroDiasis rest 


0.0 


0.0 


Dendritic cell^ anH- 

A^ vXXKJAXViXw WWJJIO ill 111 

CD40 


0.0 


0.0 


JNeUuOpmlS 

TNFa+LPS 


0.0 


1.2 


Monocytes rest 


0.0 


0.0 


Neutronhils rest 


0 0 


1 1 

X.i 


Monocytes LPS 


0.0 


0.0 


Colon 


00 


n n 


Macrophages rest 


0.0 


0.0 


Lunff 


1 7 


1 St 

I.O 


Macrophages LPS 


0.0 


0.0 


Thymus 


9.6 


14.5 


iHUVECnone 


0.0 


0.0 


Kidney 


100.0 


100.0 


HUVEC starved 


0.0 


0.0 







CNS_neurodegeneration_vl.O Summary Ag2319/Ag2337 Expression of the GPCR5 
gene is low/uudetectable (CTs > 35) across all of the samples on this panel (data not shown). 



General_screeningLpanel_vl.5 Summary Ag2337 Expression of the GPCR5 gene is 
low/undetectable (CTs > 35) across all of the samples on this panel due to a probable probe 
5 Mlure. (data not shown). 

Panel 1.3D Summary Ag23 19/Ag2337 Expression of the GPCR5 gene is 
low/undetectable (CTs > 35) across all of the samples on this panel due to a probable probe 
failure, (data not shown). 
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Panel 2.2 Summary Ag2319 Expression of the GPCR5 gene is low/ondetectable (CTs 
> 35) across all of fhe samples on this panel due to a probable probe failure, (data not shown- 
Run 174309682 ). A suspicioiis amp plot from a second experiment with the same probe and 
primer set suggests that there were experimental diflSculties with that run. (Data not shown- 
5 Run 174310428.) 

Panel 4.1D Summary: Ag2319/Ag2337 Expression of the GPCR5 gene is limited to 
kidney. Therefore, expression of this gene could be used to distinguish kidney from other 
tissues. Furthermore, the restriction of expression of the GPCR5 gene to the kidney suggests < 
that the protein encoded by this gene may be involved in fhe homeostasis of flie kidney. 
10 Therefore, therapeutic modulation of the expression or function of the GPCR5 gene may be 

effective in the treatment of diseases of the kidney such as diabetes, autoimmune disease, renal 
artery stenosis, interstitial nephritis, glomerulonephritis, polyc)^tic kidney disease, systemic 
lupus erythematosus, renal tubular acidosis, IgA nephropathy, hypercalceimia, and Lesch- 
Nyhan syndrome. 

15 Panel 4D Summary Ag2319/Ag2337 Expression of the GPCR5 gene is 

low/undetectable (CTs > 35) in all of the tissues on this panel (data not shown). (Nouri-Aria et 
al.. Basophil recruitment and IL-4 production during human allergen-induced late asthma. J 
Allergy Clin Immunol 108(2):205"11, 2001). 

GPCR6 

20 Expression of fhe GPCR6 gene (also referred to as CG50149-01) was assessed using 

fhe primer-probe sets Ag2364 and Agl725, described in Tables 54 and 55. Results of the 
RTQ-PCR runs are shown in Table 56. 

Table 54 . Probe Name Ag2364 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -caaccagccacagagatagttg-3 ' 


22 


224 


167 


Probe 


TET-5 • -cttcttgcaggaagccctccagcatt-3 ' - 
TAMRA 


26 


198 


168 


Reverse 


5 ' -tctctacacctccgcagtgat-3 ' 


21 


171 


169 



Table 55. Probe Name Agl725 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 ' -gctcaggtgacaactctcattc-3 • 


22 


538 


170 
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Probe 


TET-5 ' -tgtgttctgcctcactattccttttgga-3 ' -TAMRA] 28 


564 


171 


Reverse 


5'-caccacaattctggcataagat-3' j 22 


603 


172 



Table 56. Panel 4D 



Tissue Name 


Reh 
Exp.(%) 
Agl725, 

"Dim 

jvun 
165767161 


Rel. 
Exp.(%) 
Ag2364, 

Kun 
162361133 


Tissue Name 


ReL 
Exp.(%) 
Agl725, 

Run 
165767161 


Rel. 
Exp.(%) 
Ag2364, 

Run 
162361133 


oCiAJUUaiy lili awl 


n n 
u.u 


A A 


JcluVrSL/ ILrlbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


JtlU VJdC irri 
gamma 


0.0 


0.0 


ow^uiiiicUjr xn di/i 




A A 


HUVECTNF 

aImI^a _i_ text 

aipna + itN 

gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVECTNF 
alpha + IL4 


0.0 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


Secondary Trl rest 


2.1 


0.0 


Lung 

Microvascular EC 
none 


2.3 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 

Ibeta 


00 




PrimaiyTh2act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


.0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
Ibeta 


6.0 


00 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalphaH- 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epiuienum 
TNFalpha + IL- 
Ibeta 


0.0 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artray 
SMCTNFalpha + 
H^lbeta 


0.0 


0.0 
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CDS lyiiq>]iocyte 
act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CDS 
lyiiq>hocyte rest 


0.0 


0.0 


Astrocvtes 

TNFalpha+II^ 

Ibeta 


0.0 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


KU.812 
(Basophil) 


0.0 


13.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 

(Basophil) 

PMA/ionomycin 


3.7 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CHll 


0.0 


0.0 


CCD 1106 

(Keratinocytes) 

none 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 


CCD1106 
flfCeratinocvtes^ 
TNFalpha + IL- 
Ibeta 


3.0 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


100.0 


100.0 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lxipus kidney 


2.0 


0.0 


LAK cells IL- 
2+IFN gamma 


0.0 


0.0 


NCI-H292nQne 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292IL4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


u.u 


u.u 




0.0 


0.0 


NK Cells 11^2 rest 


0.0 


0.0 


NCI-H292IL-13 


0.0 


0.0 


Two Way MLR 3 
day 


0.0 


0.0 


NCI-H292IFN 
gamma 


0.0 


0.0 


Two Way MLR 5 
day 


0.0 


0.0 


HPAECnone 


0.0 


0.0 


Two Way MLR 7 
day 


0.0 


0.0 


HPAECTNF 
alpha + IL-1 beta 


0.0 


0.0 


PBMCiest 


0.0 


0.0 


Lmig fibroblast 
none 


0.0 


0.0 


PBMCPWM 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMCPHA-L 


0.0 


0.0 


Lung fibroblast 
IL4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast 
IL-13 


0.0 


0.0 


B lymphocytes 
PWM 


0.0 


0.0 


Lmig fibroblast 
IFN gamma 


0.0 


0.0 
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B lymphocytes 
CD40LandIL-4 


0.0 


0.0 


Deimal fibroblast 
CCD1070rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


uermai noroDiast 

CCD1070TNF 

alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


uennai noroDiast 
CCDlOTOn^l 

beta 


0.0 


0,0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast 
IFN ^anvma 

JUL X ^ r 1 1 1 Hi fcj,^* 


0.0 


0.0 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.0 


12.0 


Dendritic cells anti- 
CD40 


0.0 


0.0 


roD Colitis 2 


6.3 


— ■ ■■ . — 
20.7 


Monocytes rest 


0.0 


0.0 


ffiD Crohn's 


2.9 


0.0 


Monocytes LPS 


0.0 


0.0 


Colon 


9.7 


0.0 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


0.0 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.0 


25.3 


HUVEC none 


0.0 


0.0 


Kidney j 


0.0 


0.0 


IHUVEC starved 


4.5 


0.0 







CNS_neurodegeneration_vl.O Summaiy: Ag2364 E3q)ression is low/undetected in 
all san^les in this panel (Data not shown.) 



Panel 13D Summary: Ag2364 Expression is low/undetected in all samples in this 
panel (CTs>35)(pata not shown.) 

Panel 4D Summary: Agl725/Ag2364 The GPCR6 transcript is only detected in liver 
cinfaosis. Furthennore, this transcript is not detected in normal liver in Panel 1.3D, suggesting 
that this gene expression is unique to liver cirrhosis. This gene encodes a putative GPCR; 
therefore, antibodies or small molecule therapeutics could reduce or inhibit fibrosis that occurs 
in liver cinhosis. In addition, antibodies to tibis putative GPCR6 could also be used for fibe 
diagnosis of liver cirdiosis. 

GPCR7 

Expression of the GPCR7 gene (also referred to as GM_330202597_A_dal) was 
assessed using the primer-probe set Agl 173, described in Table 57. 



Table 57 . Probe Name Agl 1 73 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 

NO: 


Forward 


5 ' -gcgcaatagaatacgtcaattt-3 ' 


22 


527 


173 


Probe 


TET-5 ' -cagctcctaagcctcttagaccccaa-3 ' - 


26 


564 


174 
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Jtamra 








Rev^e js ' -aaccatgactccaatctcaatg-3 ' 


22 


599 


175 



CNS_neiirodegeneration_vl.O Summary: Agl 173 The wop plot fix)m one 
experiment with this probe and primer suggests that there were experimental difiSculties with 
this run. 



Panel 1.2 Summary: Agl 173 Expression is low/undetectable in all samples in this 
5 panel. (CTs>35). (Data not shown.) 

Panel 4D Summary: Agl 173 Expression is low/undetectable with questionable amp 
plots for multiple runs with this probe and primer set. QData not shown.) 

GPCR8 

Expression of the GPCR8 gene(also referred to as AC076959_da2) was assessed using 
10 the primer-probe sets Ag2308, AglSlO, Ag4494, and Agl538, described in Tables 58, 59, 60 
and 61 • Results of the RTQ-PCR runs are shown in Tables 62, 63, 64 and 65, 



Table 58 . Probe Name Ag2308 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -taccgatcatagcacatcatca-3 ' 


22 


591 


176 


Probe 


TET-5 ' -tcagacactctgtaatagcaaacgcca-3 ' - 
TAMRA 


27 


619 


177 


Reverse 


5 ' -tgctccttgcatacttcagact-3 • 


22 


656 


178 



Table 59 . Probe Name AglSlO 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 • -attctcaagaacggaggaagat-3 ' 


22 


141 


179 


Probe 


TET-5 • -tttacagccttttcaacccgatcctg-3 ' - 
TAMRA 


26 


104 


180 


Reverse 


5 • -tctgcattcctaaggctgtaga-3 * 


22 


72 


181 



Table 60 . Probe Name Ag4494 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -attctcaagaacggaggaagat-3 ' 


22 


141 


182 


Probe 


TET-5 ' -tttacagccttttcaacccgatcctg-3 ' - 
TAMRA 


26 


104 


183 


Reverse 


5 ' -tctgcattcctaaggctgtaga-3 ' 


22 


72 


184 



15 Table 61 . Probe Name Agl538 
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Primers 


Seauences 


jueugui 


Start 
Position 


SEQm 
NO: 


Forward 


5 ' -AGGAAGATCCTTTCCCTGTTT-3 ' 


21 


171 


185 


Probe 


TET-5'-TAaiGCCTTrTCAACCCGATCCTGAA-3 • -TAMRA 


26 


192 


186 


Reverse 


5'-Cnxnx:TTTAGAGCCCCTTTCAC-3 ' 


22 


249 


187 



Table 62 . CNS_neurodegeaeration_vLO 



Tissue Name 


ReLExp.(%)Ag2308, 
Run 207970871 




ReLExp.(%)Ag2308, 
Run 207970871 


AD 1 Hippo 


0.0 


Control (Path) 3 
Temporsi Ctx 


0.0 


AD 2 Hippo 


9.8 


Control (Path) 4 
Temporal etc 


10.7 


ADS Hippo 


0.0 


ADl Occg)italCtx 


24.0 


AD 4 Hippo 


18.2 


AD 2 Occipital Ctx 

(Missing) 




AD 5 Hippo 


16.6 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


81.8 


AD 4 Occipital Ctx 


1.2 


Control 2 Hippo 


0.0 


AD 5 Occipital Ctx 


1.8 


Control 4 Hippo 


38,7 


AD 5 Occipital Ctx 


1.9 


Control (Path) 3 
Hippo 


1.2 


Control 1 Occinitfll 
Ctx 


17.6 


AD 1 Temporal Ctx 


16.4 


Control 2 OcciDital 
Ctx 


0.0 


AD 2 Temporal Ctx 


14.6 


Control 3 Occioital 
Ctx 


17.2 


AD J iemporalCtx 


0.0 i 


Control 4 Occipital 
Ctx 


30.8 


A T\ A nPj-l.l.-|- T._L- A mm^ 1 J 

AL> 4 lemponu ctx 


20.4 


Control (Path) 1 
Occipital Ctx 


0.0 


AD 5 Inf Temporal 
Ctx 


15.1 


Control (Path) 2 
Occipital Ctx 


11.7 


AD 5 Sup Temporal 
Ctx 


27 9 


Control (Path) 3 
Occipital Ctx 


0.0 


AD 6 Inf Temporal 

Qx 


13.0 


Control (Path) 4 
Occipital Ctx 


16.7 


AD 6 Sup Temporal 
Ctx 


1.6 


Control 1 Parietal 
Ctx 


0.0 


Control 1 Temporal 
Ctx 


0.0 


Control 2 Parietal 
Ctx 


0.0 


Control 2 Tenq}oial 
Ctx 


1.2 


Control 3 Parietal 

Ctx 


0.0 


Control 3 Tenq)oral 
Ctx 


100.0 


Control (Path) 1 
Parietal Ctx 


4.0 
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Control 3 Temporal 


38.7 


Control (Path) 2 

r anetai utx 


0.0 


control (Path) 1 


16.2 


Control (Path) 3 
Parietal Htv 


10.3 


Control (Path) 2 
Temporal Ctx 


0.0 


Control (Path) 4 
Parietal Ctx 


31.0 



Table 63 . General_screCTing^anel_vl.4 



Tissue Name 


KeL JiiXp.(%) 
AglSlO, Run 
222653849 


KeL £xp.(%) 
Ag4494, Run 
222666589 


Tissue Name 


KeL l!iXp,(yo) 
Agl510,Run 
222653849 


X^ol fO/\ 

KeL rjXp^xyo) 
Ag4494, Run 
222666589 


Adipose 


14.2 


6.1 


Renal ca. TK-10 


8.3 


13.8 


Melanoma* 

rlSOOO^iV/. 1 


9.0 


0.0 


Bladder 


100.0 


24.3 


ivieianoma 
Hs688(B).T 


4.2 


6.7 


viasinc ca. ^^uver 
met)NCI-N87 


3.7 


9.7 


Melanoma* 

MIA 


0.0 


0.0 


Gastric ca. 


1.7 


8.7 


iVLCianonicl 

LOXIMVI 


0.0 


0.0 


v^oion ca. o w- 
948 


0.0 


0.0 


XVXwicUlOma 

SK-MEL-5 , 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


oij^uainoud ceil 

carcinoma 

SCC-4 


0.0 1 


0.0 


v^Oion ca. 

(SW480met) 

SW620 


0.0 


8.2 


Testis Pool 


6.9 


0.0 


Colon ca. HT29 


2.4 


0.0 


(bone met) 
PC-3 


0.0 


0.0 


Colon ca.HCT- 
116 


0.0 


12.8 


Prostate Pool 


10.6 


7.2 


Colon ca. CaCo-2 


11.0 


8.4 


Placenta 


2.5 


2.3 


tissue 


19.3 


10.3 


Uterus Pool 


4.0 


2.5 


SW1116 


0.0 


0.0 


Ovarian ca, 
0VCAR-.3 


12.5 


8.6 


Colon ca. Colo- 
205 


0.0 


0.0 


Ovarian ca. 
SK-0V-.3 


2.2 


3.6 


Colon ca. SW-48 


0.0 


0.0 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Colon Pool 


3.0 


5.5 


Ovarian ca. 
OVCAR-5 


0.0 


17.2 


Small Intestine 
Pool 


11.0 


6.5 


Ovarian ca. 
IGROV-1 


0.0 


0.0 


Stomach Pool 


21.6 


24.8 


Ovarian ca. 


5.7 


0.0 


Bone Marrow 


57.4 


22.4 
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OVCAR-8 






Pool 






Ovary 


13.5 


15 7 


Fetfll Heart 






Breast ca. 
MCF-7 


0.0 


3.0 


Heart Pool 


19.1 


7.3 


xsrcast cdu 

MDA-MB- 

231 


4.0 


2.2 


Lymph Node 
Pool 


27.9 


29.5 


Breast ca. BT 
549 


0.0 


0.0 


Fetal Skeletal 


0.0 


0.0 


Breast ca. 
T47D 


16.2 


2.2 


Skeletal Muscle 

Pnni 


0.0 


0.0 


Breast ca. 
MDA-N 


0.0 


7.1 


Spleen Pool 


4.3 


5.4 


Breast Pool 


8.3 ^ 


0.0 


Thymus Pool 


7.9 


13.1 


Trachea 


7.1 j 


2.7 


CNS cancer 

(gUo/astro)U87- 

MG 


0.0 


0.0 


Lung 


3.4 


7.2 


CNS cancer 
(glio/astro) U- 
118-MG 


6.7 


0.0 


Fetal Lung 


29.9 


34.9 


CNS cancer 
(neuro;met) SK- 


0.0 


0.0 


Lung ca. NCI- 
N417 


0.0 


0.0 


CNS cancer 


0.0 


0.0 


Lung ca. LX- 
1 


9.2 


14.7 


CNS cancer 


0.0 


0.0 


Lung ca. NCI- 
H146 


0.0 


0.0 


CNS cancer 


0.0 


0.0 


Lungca. 
SHP-77 


0.0 


0.0 


CNS cancer 


0.0 


2.8 


Lungca. 
A549 


0.0 


0.0 


Brain 

\iAXUy ^U-ala) irOKJi 


0.0 


0.0 


Lungca.NCI- 
H526 


0.0 


0.0 


Brain 

1 PPrfriplliim'^ 


0.0 


0.0 


Lung ca. NCI- 
H23 


3.4 


4.1 


Brain (fetal) 


0.0 ! 


6.5 


Lung ca. NCI- 
H460 


0.0 : 


0.0 


Bram 

(Hippocampus) 

Pnni 


0.0 


0.0 


Lungca. 
HOP-62 


3.1 


0.0 


Cerebral Cortex 

Pnni 


0.0 


0.0 


Lung ca, NCI- 
H522 


0.0 


0.0 


Brain (Substantia 
nigra) Pool 


0.0 


0.0 


Liver 


0.0 


0.0 


Brain (Thalamus) 
Pool 


0.0 


8.5 
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L wicU Xj'IVvI 




Q 0 


JDralll ^WIlOlC ) 


v/.U 


00 

\J»\/ 


T J v<*r cjt 

HepG2 


8.8 


14.1 


Spinal Cord Pool 


0.0 


9.7 


Jvimiwjr JLXJKIl 






rxUXCllai vJidiiu 


1 7 


3 9 


Fetal Kidney 


70.7 


100.0 


Pituitary gland 

Pnni 


0.0 


3.5 


Renal ca. 786- 
0 


34.6 


32.8 


Salivary Gland 


3.2 


0.0 


Renal ca. 


16.2 


5.9 


Thyroid (female) 


32 


3.1 


Renal ca. 
ACHN 


3.4 


2.8 


Pancreatic ca. 
CAPAN2 


2.4 


0.0 


Renal ca. UO- 
31 


1.9 


2.6 


Pancreas Pool 


17.9 


18.3 



2^ble64. Panel 1.2 



Tissue Name 


ReLExp.(%)Agl510, 
Ron 141938638 


Tissue Name 


ReL£xp.(%)Agl510, 
Run 141938638 


Endothelial cells 


0.0 


Renal ca. 786-0 


11.9 


Heart (Fetal) 


0.0 


Renal ca. A498 


24.3 


Pancreas 


0.6 


Renal ca.RXF 393 


22.2 


Pancreatic ca. CAPAN 
2 




JCvCUtlX i/o. /xV^niN 




Adrenal Gland 


2.7 


Renal ca.UO-31 


43.8 


Thyroid 


1.0 


Renal ca.TK-10 


8.2 


Salivary gland 


49.7 


Liver 


11.2 


Pituitary gland 


0.0 


Liver (fetal) 


3.1 


Brain (fetal) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


55.1 


Brain (whole) 


0.0 


Lung 


0.0 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.0 


Brain (cerebellum) 


0.0 


Lung ca. (small cell) 
LX-1 


4.6 


Brain (hippocampus) 


0.0 


Lung ca. (small cell) 

NCI-H69 


61.1 


Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 

SHP-77 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (large 
cell)NCI-H460 


46.7 


Spinal cord 


0.0 


Lung ca. (non-smu 
ceU)A549 


23.0 


glio/astroU87-MG 


0.0 


Lung ca. (non-s.cell) 

NCI-H23 ■■ 


6.1 


gUo/astroU-118-MG 


2.3 


Lung ca. (non-s.ceU) 


51.1 
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HOP-62 




astrocytoma SW1783 


14.7 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


neuio*; met SK-N-AS 


0.0 


Lung ca. (squam.) 

SW900 


37.9 


astrocytoma SF-539 


4.5 


Luns ca, Tsauam.^ 
Na-H596 


27.7 


astrocytoma SNB-75 


0.0 


Mammarv sland 


15 4 


glioma SlSIB-19 


13.8 


Breast ca.* (pl.ef) 
MCF-7 


2.5 


glioma U2S1 


0.0 


Breast ca* ^l.ef) 
MDA-MB-231 


0.0 


glioma SF-295 


7.3 


Breast ca.* fnl eft 
T47D 


1.8 


Heart 


2.8 


Breast ca. BT-549 


6.4 


Skeletal Muscle 


0.0 


Breast ca. MDA-N 


19.9 


Bone marrow 


2.9 


Ovary 


1 7 

J.* / 


Thymus 


0.0 


Ovarian ca. OVCAR- 
3 


6.8 


Spleen 


0.0 


Ovarian ca. OVCAR- 
4 


11.8 


Lymph node 


1.3 


Ovarian ca. OVCAR- 
5 


100.0 


Colorectal 


14.0 


Ovarian ca. OVCAR- 
8 


42.3 


Stomach 


3.6 


Ovarian ca. IGROV- 
1 


0.0 


Small mtestme 


0.3 


Ovarian ca. ( ascites'^ 
SK-OV-3 


0.0 


Colon ca.SW480 \ 


0.0 


Uterus 


V.J 


Colon ca.*SW620 ! 
(SW480met) 


0.6 


Placenta 


3.8 


Colon ca.HT29 


27.0 


Prostate 


12 1 


Colon ca.HCT-1 16 


7.2 


Prostate ca,* (bone 
met) PC-3 


6.3 


Colon ca. CaCo-2 


0.0 


Testis 


7 1 

/ • 1. 


CCWelltoModDiff 
(OD03866) 


30.8 


Melanoma 
Hs688rAyT 


11.9 


Colon ca.HCC-2998 


27.5 


Melanoma* (met) 
Hs688fB^ T 


27.5 


Gastric ca. (liver met) 
NCI-N87 


12.6 


Melanoma UACC-62 


0.0 


Bladder 


83.5 


Melanoma M14 


67.4 


Trachea 


0.0 


Melanoma LOX 
MVI 


0.0 
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iviaiiey 


lUU.U 


Melanoma* (met) 
SK-MEL-5 


A A 
O.U 


iCidney (fetal) 


14.2 







2We65. Panel 4D 



Tissue Name 


ReL Exp.(%) 
i^2308, Run 
158927487 


Tissue Name 


ReL Exp.(%) 
Ag2308, Run 
158927487 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC IFN gamma 


17.4 


Secondary Trl act 


0.0 


HUVEC TNF alpha + IFN 
gamma 


0.0 


Secondary Thl rest 


17.2 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVECIL-11 


4.4 


Secondary Trl rest 


0.0 


Lung Microvascular EC 

none 


0.0 


Primary Thl act 


11.3 


Lung Microvasc\ilar EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dennal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dennal £C 
TNFalpha+n^lbeta 


0.0 


Primary Thl rest 


24.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


rtimary iiiz rest 


1 if c 

14.5 


Small airway epithelium 
none 


0.0 


rnmaiy irl rest 


0.0 


Small airway q)idielium 
TNFalpha+EL-lbeta 


15.1 


CD45RA CD4 
lymphocyte act 


A A 

0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


A 

O.U 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


0.0 


Astrocytes rest 


0.0 


SecondaiyCDS 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 

IL-lbeta 


0.0 


SecondaiyCDS 
lymphocyte act 


0.0 


KU-olz (Basophil) rest 


0.0 


CD4 lytqphocyte none 


0.0 


KU-S12 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/Th2/Trl anti- 
CD95CH11 


0.0 


CCD1106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCDl 106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells 11^2 


0.0 


Liver cirrhosis 


29.1 


LAK cells IL-2+II^12 


0.0 


Lupus kidney 


9.9 
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LAKceUsIL-2+IFN 
gamma* 


21.5 


NCI-H292 none 


26.6 


LAK cells IL-2+IL-18 


0.0 


NCI-H292IL4 


28.7 


LAK cells 
PMA/ionomycin 


A A 

0.0 


XT/^T TT/%A/* TT A 

NCI-H292 IL-9 


37.9 


NK Cells IL-2 rest 


0.0 


NCI-H292 DL-13 


0.0 


Two Way MLR 3 day 


10.6 


NCI-H292IFN gamma 


13.3 


Two Way MLR 5 day 


21.5 


HPAECnone 


0.0 


1 wo Way MLK / day 


0.0 


HPAEC TNF alpha + IL- 1 
beta 


0.0 


PBMCrest 


0.0 


Lung fibroblast none 


11.3 


JrxjJVlV^ JrWM 


0,0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


0.0 


PBMCPHA-L 


14.6 


Lung fibroblast IL-4 


18.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


15.9 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


22.2 


B lymphocytes CD40L 
andIL-4 


0.0 


Derail fibroblast 
CCD1070rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alpha 


6.7 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Demial fibroblast 
CCD1070 IL-1 beta 


0.0 


jjenaniic ceiis none 


A A 

0.0 


Dermal fibroblast IFN 
gamma 


0.0 


Dendritic cells LPS 


0.0 


Demial fibroblast IL-4 


27.5 


Dendritic cells anti- 
CD40 


A A 

0.0 


IBD Cohtis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


0.0 


Monocytes LPS 


0.0 


Colon 


8.7 


Macrophages rest 


7.5 


Lung 


47.0 


Macrophages LPS 


0.0 


Thymus 


100.0 


teUVECnone 


0.0 


iCidney 


5.8 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.0 Summary: Ag2308 Highest e}q)ression of the 
GPCR8 gene is detected in the tenqsoral cortex of a control patient (CT=33.34) with 
e3q)ression also detected in the hippocanipiis in both a control Iwain and a brain fix)m a patient 
5 wifli Alzheimer's disease. The GPCR8 gene encodes a putative GPCR. Several 

neurotransmitter receptors are GPCRs, including the dopamine receptor family, the serotonin 
receptor family, the GABAB receptor, muscarinic acetylcholine receptors, and others; thus the 
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GPCR8 gene product may rqjresent a novel neurotransmitter recqptor. Targeting various 
neurotransmitter receptors (dopamine, serotonin) has proven to be an effective therapy in 
psychiatric iUnesses such as schizophrenia, bipolar disorder, and depression. Furthermore, flie 
cerebral cortex and hippocampus are regions of the brain that are known to be involved in 
Alzheimer's disease, seizure disorders, and in the normal process of memory formation. 
Therefore, ther^eutic modulation of the GPCR8 gene or its protein product may be beneficial 
in the treatment of one or more of these diseases, as may stimulation and/or blockade of the 
receptor coded for by the GPCR8 gene. 

Agl510/Ag4494 (identical sequence) Please note that two experiments with a second 
probe and primer set showed low/undetectable levels of expression across all samples in this 
panel. (CT>35). (Data not shown.) 

General screening panel vl,4 Summary: Agl510/Ag4494 (identical sequence) 
two runs with same probe and primer set produce results that are in good agreement with 
highest expression in the bladder and fetal kidney (CTs=32,5-33.5). Of note is the difference 
hi expression between the fetal kidney (CTs=32,5-34) and the adult kidney (CTs=36-37). 
Thus, expression of the GPCR8 gene could be used to differentiate between adult and fetal 
kidney tissue. 

Panel 1.2 Summary: AglSlO Moderate expression of the the GPCR8 gene is 
detected in both adult kidney tissue and ovarian cancer cell lines (CTs=3 1 .4). This result 
suggests that therapeutic modulation of the transcript of the GPCR8 gene may be effective in 
the treattnent of ovarian cancer. Furthermore, the overexpression of this gene in adult kidney 
as compared to the lower expression level in fetal kidney (CT=34.3) indicates fliat this gene 
could be used to differentiate between adult and fetal kidney tissue. The GPCR8 gene is 
expressed at low levels in a wide variety of both healthy tissues and cancerous cell lines. 
Cancerous cell lines demonstrating expression of the gene include lung, kidney, colon and 
other ovarian cancer cell lines. Thus, expression of the GPCR8 gene could potentially be used 
to distinguish cancer cells from their normal counterparts. Therefore, therapeutic modulation 
of the protein product of the gene may be of utility in the treatment of lung, kidney or colon 
cancCT. Healthy tissues demonstrating significant expression of gene include bladder and 
saHvary gland tissue. Agl538 Expression of the gene is low/undetectable (CT values > 35) 
across all of the samples on this panel (data not shown). 

Panel 1.3D Summary Ag2308 Expression is lowAindet (CT>35) in all samples shown 
in this Panel. (Data not shown.) 
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Panel 4.1D Summary AglS10/Ag4494 (identical sequence) Expression is lowAmdeL 
(Cn>35) in all samples in this panel, (Data not shown.) 

Panel 4D Summary: Agl538/Ag2308 Expression of the GPCR8 gene is detected in 
the thymus (CT = 33.3) and lung (CT = 34.4) using the probe/primer set Ag2308. This 
5 observation suggests that the GPCR8 gene could be used as a marker to detect the presence of 
thymus or lung tissue. The putative GPCR encoded for by the GPCR8 gene may also play an 
important role in the normal homeostasis of these tissues. Therapeutics designed with the 
GPCR8 protein product could be important for maintaining or restoring normal function to 
these organs during inflammation. Agl538 Expression of the gene is low/undetectable (CT 
1 0 values > 35) across all of the samples on this panel (data not shown). 

GPCR9 

Expression of GPCR9 gene (also referred to as AC073364_dal) was assessed using the 
primer-probe set Ag2310, described in Table 66. Results of the RTQ-PCR runs are shown in 
Table 67. 

15 Table 66 . Probe Name Ag2310 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Forward 


5 • -catgctgtgaccatcatcatta-3 ' 


22 


619 


188 


Probe 


TET-5 • -ccttcctaatcattgccctgtcctatg-3 ' -TA^4RA 


27 


641 


189 


Reverse 


5 ' -cttcagaagagggaatcctcaa-3 ' 


22 


688 


190 



2^e67. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2310,Run 
162308429 


Tissue Name 


Rel. Exp.(%) 
Ag2310, Run 
162308429 


Secondary Thl act 


0.0 


HUVEC n^lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVECIFN gamma 


0.0 


Secondary Trl act 


16.8 


HUVEC TNF alpha + IFN 

gaimna 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVECIL-11 


0.0 


Secondary Trl rest 


0.0 


Lung Microvascular EC 

none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 
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Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFaloha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


2.5 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0,0 


Primary Trl rest 


0.0 


Small airway q>ithelium 

TNFalDha + IL- Ibeta 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


Coronerv arterv SMC 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


0.0 


Astrocvtes rest 


0.0 


Secondary CDS 

lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (BasophU) 
PMA/ionomycin 


24.3 


2ryThl/rh2/Trl anti- 
CD95 CHll 


0.0 


CCDl 106 (Keratinocytes) 
none 


14.3 


LAK cells rest 


0.0 


CCD1106 (Keratinocvtes'^ 

^^m^ A & w w «As»>wA Mill 1 u^w^^j %ww # 

lUFalpha+n^lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver ciniiosis 


10.8 


LAK cells IL-2+II^12 


0.0 


LuDus kidnev 


0.0 


LAK cells IL-2+1FN 
gamma 


0.0 


NCI-H292none 


0.0 


LAK cells IL-2+ BUS 


0.0 


NCI-H292 IL-4 


0.0 


LAKcells 

PMA/ionomycin 


0.0 


NCI-H292IL-9 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


Na-H292 IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


0.0 


HPAEC TNF al^ha + IL-1 
beta 


0.0 


PBMC rest 


0.0 


Lung fibroblast none 


0.0 


PBMC P WM 


0.0 


Lung fibroblast TNF alnha 
+ IL-1 beta 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-9 


00 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


D lympnocytes r WM 


15.7 


Lung fibroblast IFN 

gamma 


0.0 


B lymphocytes CD40L 


0.0 


Dermal fibroblast 


0.0 
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v^ujJiu/u rest 




EOI^l dbcAMP 


0.0 


Dermal fibroblast 
v^L/Uiu/u iiNr aipna 


0.0 


EOL-1 dbcAMP 

JrlVlxVlOuOIuywlIl 


0.0 


Dermal fibroblast 
kaK^xjw/k) JLL-i Deta 


0.0 


Dendritic cells none 


0.0 


uermai nDroDiast xrvi 
gamma 


0.0 


i^cuuiiiiu ecus JLtJro 




jjermai iioroDiast lL-4 


A A 

0.0 


i^cuuiiiic ceiis ann-* 
CD40 


0.0 


IBD Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 




Monocytes LPS 


20.3 


Colon 


0 0 


Macrophages rest 


100.0 


Luno' 




Macrophages LPS 


0.0 


Thymvis 


n.2 


HUVECnone 


0.0 


Kidney 


12.0 


HUVEC starved 


0.0 







Panel 13D Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 
across die samples on this panel 



Panel 2.2 Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 
across ttie samples on this panel. 
5 Panel 4.1D Summary Ag2310 Expression is low/undetectable (CT values > 34.5) 

across the samples on this panel. 

Pane! 4D Summary: Ag23 10 The GPCR9 transcript is detected at significant levels 
in resting macrophages. The putative GPCR encoded for by this gene is down regulated in 
macrophages after LPS stimulation. Therefore, the GPCR9 gene may function to respond to 
10 inflammatory stimuli and become down regulated after 12-24bT exposure. Antibody or small 
molecule ther^eutics designed against this putative GPCR could thus reduce or inhibit 
inflamm ation and be important in diseases such as asthma, IBD, psoriasis, arthritis and allergy. 
Furthermore, agonistic (ligand-like) therapeutics designed with the putative GPCR could 
"jump start" the immune response and improve the efficacy of vaccines and antiviral or 
15 antibacterial treatments. 

Gpcmo 

E3q)ression of GPCRIO ^ne (also referred to as CG55732-01) was assessed using the 
primer-probe set Ag2588, described in Table 68. Results of the RTQ-PCR runs are shown in 
Table 69. 



20 Table 68 . Probe Name Ag2588 
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Primers 


Sequences 


Length 


Position 


NO: 


Forward 


5 * -gaagaggatctgtatggttgca-3 ' 


22 


532 


191 


Probe 


TET-5 • -tcctacccatgacactcccactagca-3 • - 
TAMRA 


26 


565 


192 


Reverse 


5 ' -tgcactataccaccatcatgaa~3 ' ! 


22 


608 


193 



Table 69. Panel 4D 



Tissue Name 


Rel. Exp.(%) 
Ag2588,Rnn 
164327719 


Tissue Name 


ReL Exp.(%) 
Ag2588,Run 
164327719 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVECIFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alphaH- IFN 

gamma 


0.0 


Secondary Thl rest 


13.7 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC n^ii 


2.5 


Secondary Trl rest 


13.7 


Lunff Nf icravascular EC 
none 


0.0 


Primary Thl act 


0.0 


LfUnff Microvascular EC 
TNFalpha + IL-lbeta 


5.5 


Primary Th2 act 


0.0 


Microvascular Derma] EC 
none 


3.7 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
TNFalpha+ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epittielimn 

none 


16.S 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


17.4 


CD45RACD4 
lynq)hocyte act 


0.0 


Coronery artery SMC rest 


0.0 


CD45ROCa>4 
lyu^hocyte act 




Coronery artery SMC 
TNFalpha + IL-lbeta 


u.u 


CDS lynq>hocyte act 


0.0 


Astrocytes rest 


6.2 


Secondary CDS 
lymphocyte rest 


0.0 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2TyThl/Th2/Trl anti- 
CD95 CHll 


4.4 


CCD1106 (Keratinocytes) 
none 


0.0 


LAK cells rest 


0.0 


CCDl 106 (Keratinocytes) 


0.0 
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TMPalpha + Ky-lbeta 




ILAK cells IL-2 


0.0 


Liver cirrhosis 


100.0 


LAK cells IL-2+IL-12 


13.3 


LuDus Iddnev 


0 0 


LAK cells IL-2+IFN 
gamma 


0.0 


NCI-H292none 


0.0 


LAK cells 11^2+ IL-18 


0.0 


NCI-H292 TLA 


no 


LAKceUs 
PMA/ionomycin 


0.0 


Na-H292 IL-9 


11.0 


^NK Cells IL-2 rest 


0.0 


NCI-H292 11^13 


6.6 


Two Way MLR 3 day 


0.0 


NCI-H292IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


V/.V/ 


Two Way MLR 7 day 


0,0 


HPAEC TNF alnha + IL-1 
beta 


0.0 


PBMCrest 


0.0 


Liims fihrohlast nnne 




PBMC P WM 


0.0 


Lunff fihrohlast TNF jilnfia 
+ IL-1 beta 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL-4 


0.0 


Ramos (B cell) none 


0.0 


Lune fibrohl^t TT^Q 




Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


B lymphocytes PWM 


0.0 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
andIL-4 


0.0 


Dermal fibroblast 
CCD1070 rest 


0.0 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast 
CCD1070 TNF alnha 


9.3 


EOL-1 dbcAMP 
PMA/ionomycin 


2.6 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.0 


uendnnc cells none 


0.0 


Dermal fibroblast TFM 
gamma 


6.0 


Dendritic cells LPS 


0.0 


Dermal fibroblast TT 




Dendritic cells anti- 
CD40 


0.0 


roo Colitis 2 


0.0 


Monocytes rest 


0.0 


IBD Crohn's 


7.7 


Monocytes LPS 


0.0 


Colon 


0.0 


Maax>phages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


0.0 


HUVEC none 


0.0 


Kidney 


0.0 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Ag2588 Expression is low/undetected in 
all samples in this panel (Cl>35). (Data not shown.) 



Panel 13D Summary: Ag2588 Expression is low/undetected in all samples in this 
panel (Cl>35). (Data not shown.) 
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Panel 4D Summary: Ag2588 The GPCRIO transcript is only detected in fiver 
dirhosis. Furthermore, this transcript is not detected in normal fiver in Panel LSD, suggesting 
that this gme expression is unique to liver cirrhosis. The GPCRIO gene encodes a putative 
GPCR; therefore, antibodies or small molecule therapeutics could reduce or inhibit fibrosis 
5 that occurs in fiver cirrhosis. In addition, antibodies to this putative GPCR could also be used 
for the diagnosis of fiver cirrhosis. 

GPCRll 

Expression of the GPCRl 1 gene (also referred to as 
sggc_draftj>a656o22_20000731_dal) was assessed using the primer-probe set Agl898, 
10 described in Table 70. Results of the RTQ-PCRruns are shown m Table 71. 



Table 70. Probe Name Agl898 



Primers 


Sequences 


Length 


Start Position 


SEQID 
NO: 


Foiward 


5 ' -ggctgtggtgtctctgttttac-3 ' 


22 


740 


194 


Probe 


TET-5 • -catcttcatgtatctccagccagcca-3' -TAMRA 


26 


770 


195 


Revose 


5 ' -ctatgaacttgccctgctcat-3 ' 


21 


808 


196 



Table 71. Panel 1.3D 



Tissue Name 


ReLExp.(%)Agl898, 
Run 165544705 


Tissue Name 


ReLExp.(%)Agl898, 
Run 165544705 


liver adaiocarcinoma 


0.0 


Kidney (fetal) 


0.0 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPANf 
2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca.RXF 393 


0.0 


Thyroid 


0.0 


Renal ca.ACHN 


0.0 


Salivary gland 


0.0 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 i 


Liver 


0.0 


Brain (whole) 


1.7 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


29.9 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


1.2 


Lung ca. (small cell) 
LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) 


0.0 
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NCI-H69 




Cerebral Cortex 


0.0 


LimcT ca. (& cell var ^ 
SHP-77 


0.3 


Spinal cord 


0.0 


ceU)NCI-H460 


0.0 


glio/astioU87-MG 


0.0 


Lun^ ca ^non-wn 
cell)A549 


0.0 


glio/astroU-118-MG 


0.0 


LfUnff ca. ^noti-^ cpIH 
NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


LuncT ca. Tnon-Q nplH 
HOP-62 


0.0 


neuro*; met SK-N-AS 


0.0 


Lunff ca. f non-s cYi 
NCI-H522 


0.0 


astrocytoma SF-539 


2.6 


L.nnc ca. rsouam \ 
SW 900 


0.0 


astrocytoma SNB-75 


0.0 


Luno" ca ^^srniain ^ 

NCI-H596 


0.0 


glioma SNB-19 


0.0 1 


Mammary gland 


0.0 


glioma U251 




Breast ca.* (til eft 
^VICF-7 


0.0 


glioma SF-295 


0.0 


Breast ca.* ^nl eft 
MDA-MB-231 


0.0 


Heart (Fetal) 


0.0 


Breast ca.* (til eft 
T47D 


0.0 


Heart 


0.0 1 


Breast ca. BT-549 


0.0 


Skeletal muscle (Fetal) 


0.0 1 


Breast ca. MDA-N 


4.1 


Skeletal muscle 


0.0 1 


Ovary 


0.8 


Bone marrow 


0.0 


Ovarian ca. OVf AP- 
3 


0.0 


Thymus 


1.3 


Ovarian ca OVC*Al?- 
4 


0.0 


Spleen 


0.0 


Ovarian ca_ OVC*AP- 
5 


0.0 


Lymph node 


2.2 1 


D van an ca. OVCAP- 

8 


0.0 


Colorectal 


0.0 j 


Ovarian ca. TGROV- 

V/ T CU JLCUX V(X« j.vJxwy Y 

1 


0.0 


stomach 


* ^ i 

0.0 


Ovarian ca. ^asriti^c^ 

XXVCU.XCUX wci^ \Cmwxl>wO 1 

SK-OV-3 


0.0 


Small intestine 


0.0 1 


Uterus 


0.0 


Colon ca,SW480 


0.0 i 


Placenta 


0.0 


Colon ca,* SW620 
(SW480met) 


0.0 t 


Ehrostate 


42 


Colon ra WT9Q 


Q « jProstate ca.* (bone 
|met) PC-3 


0.0 
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Colon ca.HCT-1 16 


0.0 


Testis 


31.9 


Colon ca. CaCo-2 


0.0 


Melanoma 
Hs688(A).T 


0.0 


CCWelltoModDiff 
(OD03866) 


0.0 


Melanoma* (met) 
Hs688(B).T 


0.0 


Colon ca.HCC-2998 


0.0 


Melanoma UACC-62 


2.3 


Gastric ca. (liver met) 
Na-N87 


0.0 


Melanoma M14 


6.0 


Bladder 


0.0 


Melanoma LOX 
IMVI 


0.0 


iracnea 


0.0 


Melanoma* (met) 
SK-MEL-5 


100.0 


Kidney 


0.0 


Adipose 


0.0 



Panel 1.3D Summary: Agl898 Highest expression of the GPCRl 1 gene is detected 
in a melanoma cell line (CT=3 1) with low but significant expression also seen in the 
cerebellum and testis. Thus, the e;q)ression of this gene could be used to distinguish samples 
5 derived fi:om this melanoma cell line from other samples. In addition, ther^eutic modulation 
of the expression or function of the GPCRl 1 gene, through flie use of sanall molecule dmgs or 
antibodies, migiht be of use in the treatment of melanoma. 

The GPCRl 1 gene is also expressed dififerentially in the cerebellum. Cerebellar G 
protein function is known to be defective in Alzheimer's disease cerebella, suggesting this 
10 cerebellum-preferential GPCR may have utility as a drug target to counter the G-protein 

signaling deficit in AlzheimCT*s disease (Fowler et al.. Receptor-effector coupling dysfunctions 
in Alzhehner's disease. Ann N Y Acad Sci. 786:294-304, 1996; Cowbum et aL, Adenylyl 
cyclase activity in postmortem human brain: evidence of altered G protein mediation in 
Alzheimer's disease. J Neurochem. 58:1409-19, 1992), 
15 Panel 4D Summary: Agl 898 Expression of tliis gene is low/undetectable (Ct values 

>35) in all samples on this panel (data not shown). 

GPCR12 

Expression of the GPCR12 gene (also referred to as ba407hl2_dal) was assessed 
using the primer-probe set Agl726, described in Table 72. Results of the RTQ-PCR runs are 
20 shown in Tables 73 and 74. 



Table 72 


. Probe Name Agl726 


Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 
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rorwaiQ 




22 


903 


197 


Probe 


TET-5 • -ccgtgacatccttgttcctaaggctg-3 * - 
TAMRA 


26 


%11 




Reverse 


5 ' -ccatgctcaatccactcattta-3 ' 


22 


850 


199 



I^We73. Panel 2.2 



Tissue Name 


Rel. Exp.(%) 
Agl726, Run 
173761836 


Tissue Name 


Rel. Exp.(%) 
^1726, Run 
173761836 , 


Normal Colon 


0.0 


Kidney Margin 
(OD04348) 


20.3 


Colon cancer 
(OD06064) 


0.0 


Kidney malignant 
cancer (OD06204B) 


3.1 


Colon Margin 
(OD06064) 


0.0 


Kidney normal adjacent 
tissue (Op06204E) 


0.0 


Colon cancer ^ 
(OD06159) 


0.0 


BCidney Cancer 
(OD04450-01) 


4.0 


Colon Margin 
(OD06159) 


3.3 


Kidney Margin 
(OD04450-03) 


0.0 


Colon cancer 
(OD06297-04) 


0.0 


Kidney Cancer 8120613 


0.0 


Colon Margin 
^P06297-015) 


0.0 


Kidney Margin 
8120614 


2.6 


CC Gr.2 ascend colon 
(OD03921) 


A A 

0.0 


Kidney Cancer 9010320 


0.0 


^^1^ Margm ^UDUoyzl) 


0.0 


Kidney Mar^ 
9010321 


0.0 


Colon cancer metastasis i 
(OD06104) 


0.0 


Kidney Cancer 8120607 


0.0 


Lung Margin 
(OD06104) 


0.0 


Kidney Margin 
8120608 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Uterus 


0.0 


Lung Margin 
(OD04451-02) 


0.0 


Utorine Cancer 064011 


0.0 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer j 
(OD04410) 


0.0 


Thyroid Cancer 


0.0 


Prostate Margin 
(PD04410) 


0.0 


Thyroid Cancer 
A302152 


0.0 


Normal Ovary 


0.0 


Thyroid Margin 
A302153 


0.0 


Ovarian cancer 
(OD06283-03) 


0.0 


Normal Breast 


0.0 


Ovarian Margin 


0.0 


Breast Cancer 


3.3 
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(OD06283-07) 








Ovarian Cancer 


100.0 


Breast Cancer 


0.0 


Ovarian cancer 
fOD06145) 


0.0 


Breast Cancer 
fOD04590-0n 


0.0 


Ovarian Margin 
fOD06145^ 


0.0 


Breast Cancer Mets 
fOD04590-03^ 


0.0 


Ovarian cancer 
fOD06455-03'i 


0.0 


Breast Cancer 
Metastasis 


0.0 


Ovarian Mar&in 
(OD06455-07) 


0.0 


Breast Cancer 


0.0 


Normal Ijunff 


0.0 


Breast Cancer 9100266 


0.0 


Invasive poor diiBf. lung 
adeno fODO4945-01 


0.0 


Breast Margin 9100265 


0.0 


Lxmg Margin 
fODO4945-03^ 


0.0 


Breast Cancer A209073 


0.0 


Lung Malignant Cancer 
fOD03126> 


0.0 


Breast Margin 
A2090734 


0.0 


Lung Margin 
fOD03126) 


0.0 


Breast cancer 
COD06083^ 


0.0 


Lung Cancer ; 
fOD05014A^ 


0.0 


Breast cancer node 
metastasis COD06083'i 


0.0 


Luns Mar&in 
(OD05014B) 


0.0 


Normal Liver 


0.0 


Luns cancer COD06081') 

Willi 1 W IX^A^wWW A # 


00 


Liver Cancer 1 026 


00 


Lung Margin 
(OD06081) 


0.0 


Liver Cancer 1025 


11.3 


Lung Cancer 
(OD04237-01) 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Margin 
(OD04237-02) 


0.0 


Liver Tissue 6004-N 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Cancer 6005-T 


0.0 


Liver Margin 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Melanoma Metastasis 


0.0 


Liver Cancer 


00 


Lnng Margin 
(OD04321) 


0.0 


Normal Bladder 


0.0 


Normal Kidney 


0.0 


Bladder Cancer 


0 0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


Bladder Cancer 


0.0 


Kidney Margin 
(OD04338) 


0.7 


Normal Stomach 


OlO 


Kidney Ca Nuclear 
grade »/2(OD04339) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin 


4.3 


Stomach Margin 


12.9 
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Wju\j*ro oy) 








Kidney Ca, Clear cell 
tvne (CSn(\A'\AVi\ 


0.0 


Gastric Cancer 9060395 


13.3 


ICidney Margin 
(OD04340) 


0.0 


Stomach Margin 
9060394 


0.0 


Kidney Ca, Nuclear 
grade 3 (OD04348) 


0.0 


Gastric Cancer 064005 


0.0 



T^le74. Panel 4D 



Tissue Name 


Ret. Exp.(%) 
Agl726,Run 
165364124 


Tissue Name 


Rel. Exp.(%) 
Agl726, Ran 
165364124 


Secondary Thl act 


0.0 


HUVEC IL-lbeta 


0,0 


Secondary Th2 act 


0.0 


HUVECIFN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF a^ha + IFN 

gamma 


. 0.0 


Secondary Thl rest 


0.0 


HUVEC IMF alpha + IL4 


0.0 


Secondarv Th2 rest 


0 0 


HTTVFP TT -1 1 


U.V 


Secondary Trl rest 


0.0 


Lung Microvascular EC 

JJLUIlw 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 

TNTpQlnVia -4- TT ^\\\e^\^ 
llNJ/aipila ♦ \xj^V\j\Xa 


0.0 


Primary Th2 act 


0.0 


Microvascular Dennal EC 

liUIlw 


0.0 


Primary Trl act 


0.0 


iyUi/lUoVadUidr l^CHUol X!rl^ 

TNFalpha + IL-lbeta 


0.0 


Primary Hil rest 


0.0 


Jt91V/llW/liJ.ai ypXilXwIAUJJUL 

TNFalpha + JLlbeta 


0.0 


Primary Th2 rest 


7.2 


OlilOlX OJLLVVajf y|/lUiwUllIlI 

none 


0.0 


Primary Trl rest 


0.0 


Smalt j^irwjiv f»Tiitlif»liiim 
o litem avi. wajr ^iJiiJj.Cij.uiii 

TNFalpha + IL-lbeta 


0.0 


CD45RACD4 
lymphocyte act 


0.0 


Coronery artay SMC rest 


0.0 


CD45ROCD4 
lymphocyte act 


6.0 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


CDS lymphocyte act 


0.0 


Astrocytes rest 


0.0 


Secondary CDS 
lyn^)hocyterest 


0.0 


Astrocytes TNFalpha + 
H^lbeta 


0.0 


Secondary CDS 
lymphocyte act 


0.0 


KU-S12 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) 
PMA/ionomycin 


0.0 


2ryThl/rh2/Trl anti- 
CD95CH11 


6.7 


CCD1106 (Keratinocytes) 
none 


7.0 
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LAK cells rest 


0.0 


CCD1106 (Keratino(^es) 
TNFalpha + IL-lbeta 


0.0 


LAK cells 11^2 


4.7 


Liver cirrhosis 


100.0 


LAK cells IL-2+IL-12 


0.0 


Lupus kidney 


5.4 


LAK cells IL-2+IFN 
gamma 


7.1 


NCI-H292 none 


0.0 


LAK cells IL-2+ 11^18 


12.7 


NCI-H292 IL-4 


0.0 


LAKceUs 

PMA/ionomycin 


0,0 


NCI-H292 IL-9 


0.0 


NK Cells IL-2 rest 


3.8 


NCI-H292 IL-13 


0.0 


Two Way MLR 3 day 


0.0 


NCI-H292IFN gamma 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 7 day 


2.4 


HP AEC TNF alpha + BL- 1 
beta 


0.0 


PBMCrest 


0.0 


Lung fibroblast none 


0.0 


PBMC PWM 


10.3 


Lung fibroblast TNF alpha 
+ IH beta 


0.0 


PBMCPHA-L 


0.0 


Lung fibroblast IL4 


0.0 


Ramos (B cell) none 


0.0 


Lung fibroblast IL~9 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast IL-13 


0.0 


B lynq)hocytes PWM 


6.4 


Lung fibroblast IFN 
gamma 


0.0 


B lymphocytes CD40L 
andIL4 


31.2 


Dermal fibroblast 
CCD1070 rest 


0.0 


EOI^l dbcAMP 


0.0 


Dermal fibroblast 
CC3)1070 TNF alpha 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.0 


Dmdritic cells none 


0.0 


D«mal fibroblast IFN 
gamma 


0.0 


Doidritic cells LPS 


0.0 


Dermal fibroblast ILr4 


3.3 


Dmdritic cells anti- 
CD40 


6.1 


IBD CoUtis 2 


5.3 


Monocytes rest 


0.0 


IBD Crohn's 


7.8 


Monocytes LPS 


0.0 


Colon 


6.7 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


19.6 


HUVEC none 


0.0 


Kidney 


0.0 


HUVEC starved 


0.0 







Panel UD Summary Agl726 Expression of the GPCR12 gene is low/undetectable 



(CT values > 35) across all of the samples on this panel (data not shown). 

Panel 2.2 Summary: Agl726 The GPCR12 gene is expressed at moderate levels in a 

sample derived firom ovarian cancer (CT=31.4). Thus, expression of this gene could be used to 
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distinguish ovarian cancer from other tissues. In addition^ low level of gene expression is 
observed in a tissue sample from a normal kidney. 

Panel 4D Summary: Summary Agl726 Expression of the GPCR12 gene is detected 
at low levels (CT=33.3) in liver cirrhosis, but not in normal liver (no expression in normal 
5 liver is detected on Panel 13D). The putative GPCR encoded for by this gene could 

potentially allow cells within the liver to respond to specific microenvironmental signals. 
Therefore, therapies designed wifli the protein encoded for by this gene may potentially 
modulate Uver function and play a role in tibie identification and treatment of inflammatory or 
autoimmune diseases which effect the hver including liver cirrhosis and fibrosis. 
10 References 

1. Mark MD, Wittemann S, HerUtze S (2000) G protein modulation of recombinant 
P/Q-type calcium channels by regulators of G protem signalling proteins. J Physiol. 528 Pt 
1:65-77. 

Fast synaptic transmission is triggered by the activation of presynaptic Ca2+ channels 

1 5 which can be inhibited by Gbetagamma subunits via G protein-coupled receptors (GPCR). 
Regulators of G protein signalling (RGS) proteins are GTPase-accelerating proteins (GAPs), 
which are responsible for >100-fold increases in the GTPase activity of G protems and might 
be involved in the regulation of presynaptic Ca2+ channels. In this study we investigated the 
effects of RGS2 on G protein modulation of recombinant P/Q-type channels expressed in a 

20 human embryonic kidney (HEK293) cell line using whole-cell recordings. 2. RGS2 markedly 
accelerates transmitter-mediated inhibition and recovery &om inhibition of Ba2+ currents 
(IBa) through P/Q-type channels heterologously expressed with the muscarinic acetylcholine 
receptor M2 (mAChR M2). 3. Both RGS2 and RGS4 modulate the prepulse facilitation 
properties of P/Q-type Ca2+ channels. G protem reinhibition is accelerated, while release from 

25 inhibition is slowed. These kmetics depend on the availability of G protem alpha and 

betagamma subunits which is altered by RGS proteins. 4. RGS proteins unmask the Ca2+ 
channel beta subunit modulation of Ca2+ channel G protein inhibition. In the presence of 
RGS2, P/Q-type channels contaimng the beta2a and beta3 subunits reveal significanfly altered 
kinetics of G protein modulation and increased facihtation compared to Ca2+ chaimels 

30 coexpressed with the betalb or beta4 subunit. 
PMID: 11018106 
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Expression of flie GPCR13 gene (also referred to as AC074365_dal) was assessed 
using the primer-probe sets Agl478 and Ag2501, described in Tables 75 and 76. Results of the 
RTQ-PCR runs are shown in Tables 77, 78 and 79. 

5 Table 75 . Probe Name Agl478 



Primers 


Sequences 


Length 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -ctattttggggaataccaccat-3 ' 


22 


181 


200 


Probe 


TET-5 • -tctcgtctggaacccaagcctcatat-3 ' - 
TAMRA 


26 


213 


201 


Reverse 


5 ' -ggaaggagagatgagaaaggaa-3 ' 


22 


252 


202 



Table 76 . Probe Name Ag?i501 



Primers 


Sequences 


Lengtb 


Start 
Position 


SEQID 
NO: 


Forward 


5 ' -acgcagtgttgaggattaagtc-3 ' 


22 


736 


203 


Probe 


TET-5 ' -acagaaagcattcgggacctgcttct-3 ' - 
TAMRA 


26 


770 


204 


Reverse 


5 ' -tgatggttccataaaagatggt-3 ' 


22 


813 


205 



Table 77 . Panel 1.2 



Tissue Name 


ReLExp.(%)Agl478, 
Run 139460019 


Tissue Name 


ReLExp.(%)Agl478, 
Rim 139460019 


Endothelial cells 


0.0 


Renal ca. 786-0 


0.0 


Heart (Fetal) 


0.0 


Renal ca. A498 


9.4 


Pancreas 


0.0 


Renal ca.RXF 393 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Renal ca. ACHN 


8.8 


Adrenal Gland 


0.0 


Renal ca. UO-31 


7.0 


Thyroid 


0.0 


Renal ca. TK-10 


5.6 


Salivary gland 


3.6 


Liver 


0.0 


Pituitary gland 


0.0 


Liver (fetal) 


0.0 


Brain (fetal) 


0.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 


Brain (whole) 


2,5 


Lung 


0.0 


Brain (amygdala) 


0.0 


Lung (fetal) 


0.0 


Brain (cerebellum) 


10.9 


Lung ca. (small cell) 
LX-1 


0.0 


Brain Ouppocampus) 


0.0 


Lung ca. (small cell) 
NCI-H69 


100.0 
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Brain (thalamus) 


0.0 


Lung ca. (s.cell var.) 
SHP-77 

UXXX / / 


1.3 


Cerebral Cortex 


0.0 


Lung ca. (large 
cell^NCI-H460 


24.5 


Spinal cord 


0.0 


Lung ca. (non-sm. 

celD A549 


22.7 


glio/astro U87-MG 


3.2 


Limg ca. (non-s.cell) 
NCT-H23 

X^V/X XX^*^ 


3.1 


gUo/astroU-118-MG 


3.8 


Lung ca. (non-s.cell) 
HOP-62 


40.9 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cl) 

1> V/x X x-J 


4.1 


neuro*; met SK-N-AS 


11.0 


Lung ca. (squam.) 

O YV ^\j\J 


5.5 


astrocytoma SF-539 


6.0 


NCI-H596 


24.7 


astrocytoma SNB-75 


2 1 


A^5iiTim fin/ olariH 
iVliUXlxXlaiy giailU 


u.u 


glioma SNB-19 


24.8 


Breast ca.* (pLef) 

IVxV-' p - / 


0.0 


GUomaU251 


0.0 


Breast ca.* (pLef) 


0.0 


glioma SF-295 


1.6 


T47D 


36.1 


Heart 


2.0 


Breast ca. BT-549 


8.8 


Skeletal Muscle 


2.7 


Breast ca.MDA-N 


12.2 


Bone marrow 


48 




v.u 


Thymus 


0.0 


Ovarian ca. OVCAR- 


2.7 


Spleen 


0.0 


Ovarian ca. OVCAR- 
4 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR- 
5 


59.9 


Colorectal 


21.9 


Ovarian ca. OVCAR- 

o 


9.5 


Stomach 


0.0 


Ovarian ca IGROV- 
1 

X 


17.9 


Small intestine 


10.2 


OvjiriJin csi rjiQf*itpQ^ 

V/ V CU IcUl i/A. I OOWlLwO f 

SK-OV-3 


13.3 


Colon ca, SW480 


0.0 




v.u 


Colon ca.*SW620 
(SW480met) 


0.0 


Placenta 


0,0 


Colon ca. HT29 


8 1 


X iv/oLtiLw 




v^oion ca. Jtld-llo 


0.0 


Prostate ca.* (bone 
met) PC-3 


9.0 


Colon ca. CaCo-2 


0.0 


Testis 


14.2 
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CCWeUtoModDiff 
(OD03866) 


24.0 


Melanoma 
ps688(A).T 


5,4 


Colon ca.HCC-2998 


4.2 


Melanoma* (met) 
Hs688(B).T 


17.0 


Gastric ca. (liver met) 
NCI-N87 


1.7 


Melanoma UAULr-oz 


U.v 


Bladder 


8.6 


Melanoma M 14 


61.6 


Trachea 


0.0 


Melanoma LOX 
IMVI 


0.0 




u.u 


Melanoma* (met) 
SK-MEL-5 


14 4 


Kidney (fetal) 


0.0 







t 

Table78D. Panel 2D 



Tissue Name 


Rel. Exp.(%) 
Agl478,Ran 
146936352 


Tissue Name 


ReL Exp.(%) 
Agl478,Run 
146936352 


Normal Colon 


0.2 


Kidney Margin 
8120608 


0.0 


CCWeUtoModDiff 
(OD03866) 


0.0 


JCidney Cancer 
8120613 


0.0 


CC Margin (OD03866) 


0.2 


Kidney Margin 
8120614 


0.0 


CC Gr.2 rectosigmoid 

(OD03868) 


0.0 


Kidney Cancer 
9010320 


0.1 


CC Margin (OD03868) 


0.0 


Kidney Margin 
9010321 


0.0 


CC Mod Difif (ODO3920) 


0.0 


Normal Utons 


0.0 


CC Margin (ODO3920) 


0.0 


Uterine Cancer 
064011 


0.0 


CC Gr.2 ascend colon 
(OD03921) 


0.2 


Normal Thyroid 


0.0 


CC Margin (OD03921) 


0.0 


Thyioid Cancer 


0.0 


CCftom Partial 
Hepatectomy (ODO4309) 
Mets 


0.0 


Thyroid Cancer 
A302152 


0.0 


liver Margin (ODO4309) 


0.0 


Thyroid Margin 
A302153 


0.0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451- 
02) 


0.0 


Breast Cancer 


0.0 


Normal Prostate 6S46-1 


0.0 


Breast Cancer 
(OD04590-01) 


0.0 


Prostate CancCT 


0.1 


Breast Cancer Mets 


0.0 
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(OD04410) 




(OD04590-03) 




Prostate Margin 
(OD04410) 


0.2 


Breast Canc^ 
Metastasis 


0.0 


Prostate Cancer 
(OD04720-01) 


0.1 


Breast Cancer 


0.0 


Prostate Margin 
(OD04720-02) 


100.0 


Breast Cancer 


0.0 


Nonnal Lung 


0.1 


Breast Cancer 
9100266 


0.1 


Lung Met to Muscle 
(OD04286) 


0.3 


Breast Margin 
9100265 


0.0 


Muscle Margin 
(OD04286) 


0.0 


Breast Cancer 
A209073 


0.2 


lArng Malignant Cancer 
(OD03126) 


0.0 


Breast Marsin 
A2090734 


0.0 


Lung Margin (OD03 126) 


0.2 


Normal liver 


0.0 


Lung Cancer (OD04404) 


0.0 


Liver Cancer 


0.1 


Lung Margin (OD04404) 


0.1 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.1 


Liver Cancer 1026 


0.0 


Lung Margin (OD04565) 


0.1 


Liver Cancer 6004-T 


0.0 


Lung Cancer (OD04237- 
01) 


0.0 


Liver Tissue 6004-N 


0.0 


Lung Margin (OD04237- 
02) 


0.0 


Liver Cancer 6005-T 


0.0 


Ocular Mel Met to Liver 
(ODO4310) 


0.0 


Liver Tissue 6005-N 


0.0 


Liver Margin (OD043 10) 


0.0 


Normal Bladder 


0.0 


Melanoma Metastasis 


0.0 


Bladder Cancer 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer 


02 


Nonnal Kidney 


0.0 


Bladder Cancer 
(OD04718-01) 


0.0 


JCidney Ca, Nuclear grade 
2(OD04338) 


0.0 


Diaauer JNormai 
Adjacent (OD04718- 
03) 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Ovaiy 


0.0 


Kidney Ca Nuclear grade 
•/2(OD04339) 


0.0 


Ovarian Cancer 


0.0 


Kidney Margin 
(OD04339) 


0.0 


Ovarian Cancer 
(OD04768-07) 


0.0 


Kidney Ca, Clear cell 
type (OD04340) 


0.1 


Ovary Margin 
(OD04768-08) 


0.0 


Kidney Margin 
(OD04340) 




Nomial Stomach 


0.0 


Kidney Ca, Nuclear grade 


ao 


Gastric Cancer 0.0 
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Kidney Margin 


0.0 


Stomach Margin 


0.0 


Kidney Cancer 


0.0 


Gastric Cancer 


0.0 


BCidney Margin 


0.0 


stomach Margin 
9060394 


0.0 


Kidney Cancer 


0.0 


Gastric Canca: 


0.0 


Kidney Margin 
fOD04450-03) 


0.0 


stomach Margin 
9060396 


0.0 


Kidney Cancer 8120607 


0.0 


Gastric Cancer 
064005 


0.0 



Table 79. Panel 4D 



Tissue Name 


ReL 
Exp.(%) 
Agl478, 

Ron 
145909066 


Rel. 
Exp.(%) 
Agl478, 

Run 
146946828 


Rel. 
Exp.(%) 
Ag2501, 

Run 
164318131 


Tissue Name 


ReL 
Exp.(%) 
Agl478, 

Ran 
145909066 


ReL 
Exp.(%) 
Agl478, 

Run 
146946828 


Rel 
Exp.< 
Ag25 

Ru 
16431i 


Secondary Thl act 


0.0 


0.0 


0.0 


HUVECIL- 
Ibeta 


0.0 


0.0 


O.C 


Secondary Th2 act 


0.0 


0.0 


0.0 


HUVECIFN 
gamma 


0.0 


0.0 


O.C 


Secondary Trl act 


0.0 


0.0 


0.0 


HUVECTNF i 
alpha + IFN 

gamma 


0.0 


0.0 


O.C 


Secondary Thl 
rest 


0.0 


0.0 


0.0 


HUVECTNF 
alpha + IL4 


0.0 


0.0 


O.C 


Secondary Th2 
rest 


0.0 


0.0 


0.0 


HUVECIL-11 


0.0 


0.0 


O.C 


Secondary Trl 
rest 


0.0 


0.0 


0.0 


Lung 

Microvascular 
EC none 


0.0 


0.0 


O.C 


Primary Thl act 


0.0 


0.0 


0.0 


Lung 

Microvascular 

ECTNFa]pha+ 

n^lbeta 


0.0 


0.0 


O.C 


Primary Th2 act 


0.0 


0.0 


0.0 


Microvascular 
Dermal EC none; 


0.0 


0.0 


O.C 


Primary Trl act 


0.0 


0.0 


0.0 


Microsvasular 
DermalEC 
TNFa^ha + BL- • 
Ibeta 


0.0 


0.0 


O.C 


Primary Thl rest 


0.0 


0.0 


0.0 


Bronchial 
epi&elium 


0.0 


0.0 


O.C 
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TNFalphaH- 
ILlbeta 








Primary Th2 rest 


0.0 


0-0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


OA 


Primary Trl rest 


0.0 


1.0 


0.0 


Small airway 

pnitliftliiim 

TNFalpha + IL- 
Ibeta 


0.0 


0.0 


OA 


CD45RACD4 
lymphocyte act 


0.0 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


ox 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


0.0 


SMCTNFalpha 

+ IL-lbeta 


0.0 


0.0 


0.( 


CD8 lymphocyte 
act 


0.0 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


0.( 


Secondary CDS 
lymphocyte rest 


0.0 


0.0 


0.0 


TNFalpha + DL- 
Ibeta 


0.0 


0.0 


0.( 


Secondary CDS 
lymphocyte act 


0.0 


0.0 


0.0 


KU-812 
(Basqihil) rest 


10.0 


15.1 


13.. 


CD4 lymphocyte 
none 


0.9 


0.0 


0.0 


(Basophil) 
PMA/ionomycin 


100.0 


100.0 


100. 


2iy 

Thl/Th2/Trl anti- 
CX)95 CHll 


0.0 


0.0 


0.0 


(Keratinocytes) 

none 


0.0 


0.0 


o.c 


LAK. cells rest 


0.0 


1.0 


1.3 


CCD1106 

TNFalpha + IL- ; 
Ibeta 


0.0 


0.0 


o.c 


LAK cells IL-2 


0.0 ; 


0.0 


0.0 


Liver cinhosis 


4.1 


2 5 


2 


LAK cells IL- 
2+IL-12 


0.0 


0.0 


0.0 


Lupus kidney 


0.0 


0.0 


o.c 


LAK cells IL- 
2+IFN gamma 


0.0 


0.0 


1.6 


NCI-H292none 


0.0 


0.0 


o.c 


LAK cells 11^2+ 
IL-18 


0.0 


0.0 


0.0 


NCI-H292IL-4 


0.0 


0.0 


o.c 


LAK cells 
PMA/ionomycin 


1.4 


0.0 


1.3 


NCI-H292 IL-9 


0.0 


0.0 


o.c 


NK Cells IL-2 rest; 


0.0 


0.0 


0.9 


NCI-H292IL- 
13 


0.0 


0.0 


o.c 


Two Way MLR 3 
day 


0.0 


0.0 


1.2 


NCI-H292 IFN 
gamma 


0.0 


0.0 


o.c 


Two Way MLR 5 ! 
day 


0.0 


0.0 


0.0 ] 


HPAECnone 


0.0 


0.0 


o.c 


Two Way MLR 7 
day 


0.0 


0.0 


0.0 


HPAECTNF 
ilpha + IL-1 


0.0 


0.0 


o.c 
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beta 








PBMCrest 


0.0 


1.9 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


0.( 


PBMCPWM 


7.4 


0.0 


2.0 


r^uTiff fibroblast 

TNFalpha+IL- 

tbeta 


0.0 


0.0 


0.( 


PBMCPHA-L 


0.0 


0.0 


2.6 


Lung fibroblast 
IL-4 


0.0 


0.0 


0.( 


Ramos (B cell) 
none 


0.0 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


0.0 


0.( 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


0.0 


Lung fibroblast 
11^13 


0.0 


0.0 


0.( 


B lymphocytes 
PWM 
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undetectable (CT values >35) in all of the samples on this panel (data not shown). 

Panel 1.3D Summary Agl478/Ag2501 Expression is low to undetectable (CT values 
>35) in all of the samples on this panel (data not shown). 

Panel 1.2 Summary: Agl478 Highest e3cpression is in a sample derived firom a lung 
cancer cell line (CT=33.1), There is also significant expression in sanq)les derived fix)m an 
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ovarian cancer cell line and a melanoma cell line. Thus, the GPCR13 gene may be involved in 
melanoma, or ovarianor Imig cancer. Therefore, inhibition of the function of the protein 
encoded by this gene, through the use of antibodies or small molecule dmgs, might be of use 
for the treatment of these diseases. 
5 Panel 2D Summary: Agl478 The expression of the GPCR13 gene is expressed 

highest and exclusively in normal prostate tissue. Thus, the expression of this gene could be 
used to distinguish normal prostate tissue from ofhsc tissues, A second run with the same 
probe and primer set showed low/undetectable levels of expression in all the samples in this 
panel. 

10 Panel 4D Summary: Agl478/Ag2501 Replicate experiments using diflFerent 

probe/primer sets all show that the GPCR13 transcript is induced in the PMA and ionomycin- 
treated basophil cell Une KU-8 12. Basophils release histamines and other biological modifiers 
in repose to allergens and play an important role in the pathology of asthma and 
hypersensitivity reactions. Small molecule or antibody therapeutics designed against the 

15 putative GPCR encoded for by this gene could therefore reduce or inhibit inflammation by 
blocking basophil function in these diseases. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without dq)artmg firom the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1 . An isolated polypeptide coiiq>iisiiig an amino acid sequaace selected fiom the group 
consisting of: 

(a) a mature form of an amino acid sequence selected jfrom the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(b) a variant of a mature form of an amino acid sequence selected fix)m the group 

consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18. 20, 22, 24, 26, 28, 30, 32 
and 34, wherein one or more amino acid residues in said variant dififeis fiom the 
amino acid sequence of said mature form, provided fliat said variant differs in no 
more flian 15% of the amino acid residues fiom the amino acid sequence of said 
mature form; 

(c) an amino acid sequence selected &om the groiqp consisting SEQ ID NOS: 2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; and 

(d) a variant of an amino acid sequence selected fix)m the group consisting of SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, wherein one 
or more amino acid residues in said variant differs &om the amino add sequence 
of said mature form, provided that said variant differs in no more than 15% of 
amino acid residues from said amino acid sequence. 

I The polypeptide of claim 1, wherein said polypeptide comprises the ammo acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. 

5. The polypeptide of claim 2, wherein said alleUc variant comprises an amino acid sequence 
that is the translation of a nucleic acid sequence differing by a single nucleotide fiom a 
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nucleic acid sequence selected from the group consisting of SEQ ID N0S:1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, 



The polypq)tide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 

An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected fiom the groiq> consisting of: 

(a) a mature form of an mnno acid sequence selected fix)m the group consisting of 
SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(b) a variant of a mature foim of an amino acid sequence selected 6om the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 
and 34, wherein one or more amino acid residues in said variant differs fiom the 
amino acid sequence of said mature form, provided that said variant differs in no 
more than 15% of the amino acid residues fiom the anuno acid sequence of said 
mature form; 

(c) an amino acid sequence selected fix>m flie group consisting of SEQ ID NOS: 2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34; 

(d) a variant of an amino acid sequence selected from the group consistmg SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, wherein one 
or more amino acid residue in said variant differs &om the amino acid sequence 
of said mature form, provided that said variant diBfers in no more than 15% of 
amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising an 
amino acid sequence chosen fiom the group consisting of SEQ ID NOS: 2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant differs from 
the amino acid sequence of said mature form, provided that said variant differs hi 
no more than 15% of amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 
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6. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant 



7. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 

8. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide fix>m a nucleic acid sequence selected fix>m the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from tiie group consisting of SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consistiag of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, provided tiiat no more than 20% of the 
nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes under 
stringent conditions to a nucleotide sequence chosen from the group consisting SEQ ID 
N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33, or a complement of said 
nucleotide sequence. 

1 1 . The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group, consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or more 
nucleotide sequences from a coding sequence encoding said annuo acid sequence. 
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provided that no more than 20% of the nucleotides in tiie coding sequence in said 
first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first polynucleotide; 
and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 

13. The vector of claim 12, fiirther comprising a promoter operably-linked to said nucleic acid 
molecule. 



14. A cell comprising tiie vector of claim 12. 



15. An antibody that binds immunospecifically to the polypeptide of claim 1. 

16. The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

17. The antibody of claim 15, wherein the antibody is a humanized antibody. 

18. A method for detemiining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample witii an antibody that binds immunospecifically to flie 
polypeptide; and 

(c) determining flie presence or amount of antibody bound to said polypeptide, 
th^by determining the presence or amount of polypeptide in said sample. 



19. A method for determming the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 
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(c) determitdng the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby detemiining the presence or amount of the nucleic acid molecule in said sample. 



20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is used 
as a maiker for cell or tissue type. 

21 . The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1 , the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

23. The method of claim 22 wherein the agent is a cellular receptor or a downstream effector. 

24. A method for identifying an agent that modulates the expression or activity of tiie 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25. A method for modulating the activity of the polypeptide of claim 1, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound fliat binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 
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26. A method of treating or preventing a GPCRX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the polypeptide 
of claun 1 in an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject. 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 



29, The method of claim 26, wherein said subject is a human. 



A method of treating or preventing a GPCRX-associated disorder, said method conq)rismg 
administering to a subject in which such treatment or prevention is desired the nucleic acid 
of claim 5 in an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject. 

The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic paAway modulation. 



33. The method of claim 30, wherein said subject is a human. 



34. A method of treating or preventing a GPCRX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody of 
claim 15 m an amount sufficient to treat or prevent said GPCRX-associated disorder in 
said subject 



35. The method of claim 34 wherein the disorder is diabetes. 
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36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising Ihe polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

;39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
phannaceutically-acceptable carrier. 

41 . A kit comprising in one or more containers, the pharmaceutical composition of claim 38. 

42. A kit comprising in one or more containers, the pharmaceutical composition of claim 39. 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a jfirst mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in tiie sample of step (a) to ttie amount 
of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease* 
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45. The method of claim 44 wherein the predisposition is to a cancer. 



46. A method for detemiimng the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method compnsitig: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) coinparing the amount of said nucleic acid in the saiiq)le of step (a) to the amount 
of the nucleic add present in a control sample fix>m a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the j5rst subject as compared to the control 
santiple indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 

48. A method of treating a patiiological state in a mammal, tiie method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQ ID N0S:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and, or a 
biologically active fiiagment thereof 

49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate 
the pathological state. 
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